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M O N I T U M. 

ALteratandemPRiNcipioRUM Matrema-^ 
T I c 0 R u M Pars in lucem prodit . De mo- 
tibus corporum in medio refiflente agitur 
potillimum in hoc &cuiido Newtoni Libro. Rem 
difficultads plenam norunt omnes >ita tamennoftra 
ftuduimus accommodare commentaria ut iis qui in 
primi Libri ledlione e^ qua par eft diligentia dc 
attentione fuerint verlati , facilia planacjue omnia 
futura efTe iperemus. Nec latis nobis fiiit prseclara 
ClarifT. Autoris inventa explicare, nos ipfi quo- 
que ufu didicimus nonnulla interdum invenire quae 
huc 6c illuc m noftris commentariis mferere aufi 
finnus. Sed quod maximum eft hujufce operis 
decus & omamentum , nova quamplurima dodlif 
iimi E u LERi problemata, qua&in egregio Mecha- 
mces Opeie leguntur» admdunus. Noffaro& edam 
abund^ locupletant ccxnmentarios pretioia momh 
menta quibus A&a Eruditorum Lipfienfia exoma- 
runt Qarifl Viri Joanmes 6c Dakiel Ber- 
.KOULLius. Silentiotandem^seteimittendusnon 
eft Illuftrift'. dodlilfifiulque Polskus, cujus efe- 
gans de Logarithmicae conflrucflione Epiflola, 
nonmdlaque de motu aquarum experimenta no- 
fais pliHimito pr4Dfo^er Sed losng^ majora. firnr 

j quam 
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' M O N I T U M. ' 
quam verbis exprimi poffint» de hocuniverfb ope^ 

"re ClaiifT. Viri Joan. Ludovici Calai^drim 
merita, qui, eadem quam primi Libri imtio lau- 
davimus , diligenti^ indefeisique curiliuic kom- 
dae parti invigilavit. 

Reprehendendiim multis fortafTe videbitor quod 
oblatam irequenter occaGonem quafr e manibus 
dimittentes , celeberrimas Phiiorophonim con- 
troverTias vel omnin6 omittamus vel levite^ dun- 
taxat perftringamus. Verum {ciant eum fuifle 
Newtoni fcopum a quo ne latum unguem ma- 
ximd vellemus difcedere , . ut ingeniofi quoque 
Syftematum commenta ^ 'phyficl eliminaret atque 
profligaret. Nos itaque a Philofophicis litibus 
maxime averfi , altercationes fummo ftudio de- 
clinavimus; Tot infuper npya his de rebus icr^- 
ta qiiotidi^ clrCutnferuntuf ut jufK operis molerh 
excederet hic fecundus Libcr , fi recentiora ex- 
plicare aggrederemur Pliilofophorum placita. 

Hanc iecundam labpris nofbi partem beni^e 
excipiant mathematicarum difciplinarum Candida* 
ti , tertiamque tandem & ultimam aimo proximc 
fiituro. expe(ilent. 

R OMiS io Rfigio Corrvenru SS^, TrmitaifS, ' 
Amo 17^0, 

IN- 
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DE MOTU CORPORUM, 

T 0 M L II 

SecT. I« '^^^" cor^orum quibus refiflitur in rationeve' 
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S E c T. II. De motu corporum quibus reft[lituT in duplicatd ra- 

tione velocitatis. ^ 
S £ C T. III. De motu corporum quibus refifiitur partim in ratio^ 

ne velocitatis , partim in ejujdem ratione dupli- 

catd. uu 
S B C T. IV. De corporum circulari motu in mediis rejijienti- 

bus. i±2 
SecT. V, De denfitate & comprejjione fiuidornm ^ deque hy^- 
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S E CT. VI. De motu & rejijlentid cerporttm funependuhrum. 189 
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4]> MO N ITI a 

In initio fingulararo notaniro quibas numerus praefisns non fuitt ejus 
loco aflerircus * de^jOm eft : k pa«(ina ves5 130 aller afterifcus fiib- 
iode reperieigr • cujus alins noo m vSm quftm ot diftinguat ea que 
ioTerta funt ab Editore ( eo jure fibi ab Autoribus Comnientarii ooii» 
ceflb ) ; idetn etiam defignat figinim ( f ) quibufdam notis prae^jnm». 
oe fiaiicet tuibaretur ordo litteraruai ab Autoribas ipfii adbibitiis» 



Quii in novil hac fecundi 1 necnon frioris Tomi Eiitione fr^epitum 
fiff fiicetur in liminc tertii ^ui unA^um ^utwto , fecuniS, vice » Vc§ 
imi» Wum 9idtik «po fmtim», 

ptmm QEiKErM Aug. 17(9. 

Le prix des 4. Volnmes fera de 36 Liv. de France» pour ceux 
payeront dflwce wntH le oMiit de Hoveidxo ytwiuiii » 6c nfiiBi ' 
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D E M O T U 

CORPORUM 

libe;r secundus 



S £ C T I p I. 

i '^ ) Dg motu corforum quihm rtlifittur m rauone vekcitatisi 

(♦) L E M M A 
generdiM w^emi^ motioiu$ «90- 

f. Nbn potell corpw in medio fluido 
Vioveri atque in illud agere, quin ez flui- 
(ii rrA{tioiu- vim leu rellflcniiam aliquam 
paii^tur. Vis illa refiiltuiiz , proportio- 
salit eil dvcreoiatto a|giiis« 4iied daio 



Mmpcte generat , 8c Uliiu diredio dhe* t% 
Aioni mobilis lemper oopcfita ttt fer 
muu Ltg. z. i- ) Oiiapropter d^ti cosr 
pont nafii} refiftemi* eft ot vdoctnttt 

decTfmcctum quod dato tfmpcre |>rod*- 
cit } d^ti enim mobilis maisl> motut de« 
cremcr.tum eft ik decfemeimiiii treloda* 
tis ( . Ub, I. ). 

i. Vis refifteutix quam momemo quo» 
libet tcm oris e-xperitur cor^ius, ift ut ino- 
idt ■^Barfiiif'""'" 4if c^k^ 9l tenipori* m9« 



Philosophi^ N aturalis 



iDb Mo- 

TU GjR- 

ymrum. 

LlBER 

Secumd 

SfiCTloI 



nunmm invcne. Nam rcUltenria dato 
iem,>..Tis momento d\ ut moilU (lecraiieit« 
turo 6inAi i i )Sc duo tnotiis decreincn- 
toell inveni « momentum temporit qao 
moals dccr. mentum gincraur- Si eium 
rabdU|<lo vel .ubtrii>lo tempoiis momeato» 
idem moiilc iaciCBcamm fel Jcucmh^ 
tjm generecar> vic goierM» att 
trijila elL 

j Hinc datfl corportt Wlfil > refiAcn- 
tia cft uc lecitaitc decremcmua diiedi 
dC nMMbeiitimi tempcrit invrrt^. 

4- Qu^niam dircLlio vis ri.(irtentist , di- 
rc^oni mubilis contraria cft ( i ^ , corpoi 
tM ri infiilin mcdio refifteote mocom > 
per Tt(\dm tineam cominui fertur , quod 
Ctiain evcnirc debere maiufcftum cft , & 
corpus vi ()uiUbet acceleratricc vcl rctar» 
datricc» leaindiuii vci cootiiidiredioiieai 
votdt infiu Bijccuir 

y. Refiftentia cojifiderarl poteft tan- 
^uam vis rtardamj & cum vi gravitatit» 
91! cor|iorum alceiidemium motus per- 

Snab ininttitur> conferri. Vit enim' refi- 
eniiae iivut vis gravitatit infinitd parva efl, 
£ (onleratur cum vi iill qui corpw mo- 
ni fioito cicrar , ira qol (jMiiiiB llatmin 
fimto tempore delcriliir. Nam fi TefiAcD- 
tiae qujm omni temi oris momen:o pati- 
tnr corpns , vit ciTct finita , iive rjuidem 
generis cum vi finttl corporis motu fini- 
ID a£li j infinita multitudo reilAcDtiarum 
m mrntanennmi finito quovis tcmpore pro- 
duda , tcium eorporit motum finito qoo- 
libct oiguo trmi orc rxtingueret , qucd 
tlt coiura ti) p. , qui l'u{iponimas corporis 
motum teiu ore aliqtto fioitO io IBCtlie 
veiiilcnte ptritverarc. 

tf. Hin - corporisin iredio refiilememo- 
d velocit .s finita prr Ipaiium infiniti par- 
Vttra , atqoc ciiam tempore infinii^ parvo 
xqiijbilit cenlrri poicfl > negiedlo nimirum 
■ufiiiiii inirvo veiocitatis dccremento. 

?• Jam ver6 refilieotta oerpoimn ta fioi- 
AlfCatctnpariboStoritur partim ex len.ici- 
lateyparttm ex fri^one, & pariim ex reac- 
cioae p:!nium ice lii , trc quelunt celcbrio- 
I» circi hujns reltilemis le|em h/pothelei» 
qoarum Marhematic» eonleqaeiuia* Ncv- 
Tr Nc; hoc tibro exponit. 1*. Hypothcfiire- 
nfl> miam poiiit veL citnticorporisdati pro- 
pcr^ionalemt lecunda vcl>^vitattsquadratOt 
tc teniajpaciinvcleciau^ it pviiAvffal^ 



dtatis quadrato. Frxtcrea ciim cxperifflaiH 
tii fit cogniotm partem ^aaiiMlam rcfifteiK 
ti« fliadorui» oniformem eiTe , confideran> 
dae limt quituor aliae hypotheles, inquaruia 
primi rcliflcntia fing.uur uniformis i inie- 
cundiparum uniibriius iic panim vclocitata 
pcoportioaalii i in teritfi partim anilortaie 
& partim ut quadratum velocitatis , & in 
quanil denique partimuniformis, partimuc 
vdevitas, 6c partim uivclocitaus quadra« 
toiib Piimacs bis^iMtaorb/potfiefibus oi'- 
hil habet diflicaltarii , chm noilbrmis refi* 
(^entia confidcrari polEt tanquam gravitas 
oonlUm ciuB mocum arccndcnds corporia 
fccardat } qol de te fini »Aam cft t, 
tres vcr& quae fcquumur hyp^Khcies noa 
acgrc' referri plerumque poiTuM ad deier- 
minatiooes motuum quat alite ^riores hy« 
pethefet ( de quiboi ab initio adan 
cft ) fuppeditam, qaod deiaoepc eftcndo; 
mns. 

8. Si medium in quo corpas movetiv 
perfeA^ fluidoin fit > hoc efl, ponibai coiK 
ftet optimd Isevigatis nullique ttnacirHre 
cohzreniibus , quz ptoinde vi cuKumquc 
illat» cedant , Sc cedendo facillim^ mo- 
vcantar intcr re« foia ca con&leraBda cft 
rcfifteiiua <ptt ex medii reaAione oitaai 
dutit , cflque iJJa ut dendtas mcdii Sc qua- 
dratum veicxutatis mobilis daci conjun- 
(\im. Hzc enim refiifeotia ( fer mom$ 
lcg. z. & t. i. ) eil ut quaiitit4C m»* 
tfis dato tcmpuilulo commanicaii j ied dat* 
ti mobilit vclocitate j quantitas motdc 
conununicati eft ut qnaniitas flaidi tcmf 
pulcalo daio movrmfai > heccftj m deoft* 
tas medii ; dati autcm medit denfitate , 
quantitas mottts (.ommunicati eitat quan» 
titas fluidi daio icmpaiiculo dimovenda > 
Sc ut vclociias qui qaantitas iUa flaidi tnoi 
vetur conjuc^m , 8c quantitas fluhli da> 
10 tcmpulizulo dimovenda vclocitati nio» 
btlis proporiionalis cflj corpus enim dii- 
plo vdodm aheio « duplo majut rpattum 

in flui(^o pcrcurrct , ficquc duplo" pluribus 
particulii oo urrei. Quarc datd dcnlitate 
mcdii > rcfiileniia eft ut quadratum cele» 
riiatii mobilis , aiqae ade6 fi ae^ac flui- 
<fi denfiias , n> quc molMlis celentai data 
iit , crit rtrilh-niia ut medii dcufitas Sc 
quadratum vclociiaiis conjuinftim > acque 
hzc cll refifteniia qua ottiMa doctt aib ii!ep< 
' • ~ fluidi «Ui coiMlinotani 
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^bc o dimovet, & qqae ia velodgribiii mo" 

9. AUen re£ftemta qwe ex tenacltate 
yrriom ftiidi giufbniui aafeitnf ^ coiiftans 
«t y y qaod id— 1it» )iMi^i tnomeo-^ 
tO AO|nRiMMlV) tamqoe in tardifllmts 
flibabm feafibilom fictian experimenta. 
Si enira {Hirtina flnidi colntno (It abiqae 
cadm^ n foidam deteimioati opoi «ft 

pvtct itbi leparemnr > corporique mii» 
fitnin pr«beant , qaicumquc demam ve- 
locitate illad fenuur» Sc ided fis illaie- 
fiflentic cnm vi f aimik loifatf « qbii 
fipmotii aHbndcHii momm retaniati oon- 
•M^^oidk* fliBree^pora dno fimilia Sc 
aeqnalia c^im pari velocitate i locif C & c 
per Unear CE, ce, ad leOupCc MC* 
malet proiiciamw^ * itlifcitlqM ritii 
A&a, B&b. D&d &c. as^ualfm pa- 
-tiaimir refiHetmam > corpus quidcm G 
reildeatiam experiamr a vi gravitatis coo- 
fc«w( qttaB in locii A., h , D , E , Scc 
'iMftm agat ) oriandaim , corpui verd o 
refirtemiamcxtenacitatc da:l , vi illi gr*- 
vitaus aeqaali, in lods tamumaj b» d , 
'^kc reageme ortam ; in fpatiif Teri inter- 
flMdiit AB fic a b , B D & b d ; &c. nul- 
lom fit motibas obftaciilum ; dum corpo- 
ra pervenimn in A&a, aBqaalem habem 
velocitatem, Sc daaii nB^ MHlitai in 
4kac a oUhodif, pari ate «ilbdttte 
perfpatia minime refillemia A B & a b , 
ieranmr, Sc fimili modOj ob aeqnaks re- 
fiftentias in lodb B & b |ier fyum BD & 
bdfimtd movemnr, & iti Hcincep! ean- 
•4vil.lbnper velodtatem in lods zquc al- 

:Mient. Minnantur jam aeqttalia ilU 
#riio AB&ab, BJXSc bd, eo- 
*9Bk mmxtn$ an£eamria infiniinm , 
gravitatis fit refiilentiae adio vcl rcaftio 
continaa reddatur, & oorpora duo can- 
dem ubique rcfiAentiam potientur , & in 
lods aitu^ altii eaadem velodiamm ha- 
bebonr. Qnar^ refiftentia qoB ex flnidt 
tenadtate ortum ducit, poteft cun vi gra- 
viiatis uniformis comMurar*«. lioet medii 
tcnautas in corpw qatefimip i fBoAifOi- 
dcm vi gravitaiis femper « g ai t a ti^ OgO- 
ce nuilo modo poiilt. 

iG. In fluidif igiter Mfucitiie aliqul 
•|ipdiiii4 nifteatia s&pKimwat^uk 4 
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filocitaiit fudraio proportioa 
aalit(l. % 

1 1. L E M M A< Tn quJcunque rcGflcnti* 
h/pothefl , corporis tam in medio rclilletue 
quim in vacuo moti velecilw finim in (inga> 
Us locb eft nt ekmemom Ipatii deicrip- 
d dired^ 8c momenmm cemporis quo d»- 
fcribitar invcrs^. Yclocitas cuim unifor- 
mis e(l ut ipatium qiiodcanqne deldiptum 
diredd Sc tempus quo id fpaiiam ddcri- 
bitur invcrstV In mcdio autcm five refi- 
ftente fivc vacuo velodcas pcr fpatium in- 
StuU parvum aeqaabilil eft ( «. ) 

ia.Cara/i. 1. Hioc tcmporia.womtnww 
eft oe alomefiram lcu cfemeimm Ipotti 
dircilW 8c vclo itai invrrs^ ; momcntum 
ver6 fpatii uc velocit^ & momentum teta* 
poris conjundhm. 

I }. Coroll. t. Si igttur veiocitas di- 
catur V , fpatium delcriptum i , tempus qoo 

detcr>ptumeatent«i= - — , ed« = dr6C 

A $ • - . f .1.. >v 

«ii ^ dieT. ..•»&nt:'r-''j 
f- - 
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De Mo- 

TU COR- 
LlBER 

Secund. 

$£CTI0l. 



14. CtnU' i- Si iti deGaofu hetk 
cam B PG ut ejus applica» M P , m p , 
axi A D, normales, exponant v^I l ir m 
V > & abidflx k pon^lo Bno A lump^ A 
A m tenipai h credimiqae lit perfwndteo* 
lum A B curvz occurrens in B, area 
A h l' M expcnit Ipatium tempore t dc- 
fcripcunv Sic enioi appltcaca p ro, prio- 
ri P M infitut^ piopiii^t 6c eritM in=: 
4$, ade&joe arec A B P M elememani 
MPp m = t/ii» — & prointlo area 
ABPM = S. vd$=zt. RecU AD 4icap 
mr linea cetBporum & cnrva B P C Unea 
celcritatum. Eodcm modo fi abfciiTa A M 
cxpancrct rpatium dercriptum / & 4ppU 




■- •*i 



«AcAMs=#»acMP= — >are» 



AiPM 



. 1 -rr- LEMMA. SicorpnsdatBjnaifirin' 

M P vdocmttm bntrfm, iik ut inedio lefiftente urgeatiir ▼! ccteipBCi lir 

diredionc motils corporis agcnte ; corpore 
aicendente> eric vtiocuatu decraiunmm ut 
«mmmnon ttmporu & ftmm» wt tmuifmm: 
& nfifitmU «nifimClim. £t vriotimt in 
fuum deenmauma- AoidtM. cric Bt imfkmt»' 
t»m ffatd Sc fmnm» «jt cw i r i ^H » & ftjjk 
fitmim coojuo^im. 

At coipoco' «NcenHciite > «»/otit«ir hi» 
crrmenmm erit ut momtntxm ttmforu , & 
differemta inter vim centrifetam & vtm 
r^S/IflKitf conjundUm. £t velatkMt in/imm- 
du«^a i erit ut nifincfMawm 



ciponefCt fBflipw ^iK» ipatimiAMdefoip- 
ttmefts cfltecmiiirMP.pm=^ss d t, 

.& hiac area A B P M= S. u 

V 

tf. LE MMA.Sic«rpa>datKfflaiIaBfi^ 
U vi iofitlioincdiofdiftente movcantr, 
trtmenttim veloeitatis , cri: ut refiflentia & 
momemum ttmporit conjundim. Incremen- 



WNlvnd j^M crit ut vtltcttat & veloeitatit rc elemcraam fpatii & diferemU hiKr vkm ■ 
diKttttiauum dircAiJ & r.jijltntia inverst}. ceniripetam ac rejijlenti.im conjundim. 
Batl emm corporii malsii , rcurtentia cft m " " . 
v^lociiatis dcvrcmentnm dire^tU & mo- 
xuemum temporit inven^ ( 1 ) ide6qae de- 
cfemeoMm velodtatit eft ut leffllemla 8c 
momcntum tcmporis coujundim. Quod 



erat i»», Sed incrementum Ipatii eft ut 
velocitas Sc momentam tcmpom conjan- 
Aim (li ) mohicntum vcr5 temporis efl 
Bt drcrememnm fclocitatis diredCiJc refi- 
'fteiiiia invcu^ ( 2^ j Quart^ incrcmeatmft 
,^i eft ut velocitat Sc jiiim decremeo- 
tum dire6M & Fefifteiiria invenl. Quod 
erat z»». 

ConU, I. Utnc le^ocia. eft nt 
vclocitat <c ilKat dec f c m ei itu m direAI ae 

fpatii incfceii^tum irvers^., Sc velocita» 
10 fuam deSrementum duda , cft ut refi- 
fteniia 8i incrementum fpaBi conjundin?. 

17. Corai/. 2. Qoarc (ITpatiam dica- 
iurr> tcmpmt} vdoditivj tt&Rientar, 
cric rdts:*^dv, tirit^^p^v, 



Kcfiftentia enim ccniiderari (loteft tao- ■ 
qaam vit coaiinud retardans ( 5 )> & viiv 
centripeta corpori<: afccndentis mcam 
etiam retardatj idL-o^jue vis tota retarda- 
trix eft fimuoa ipft vis centiipetse & refi-- 
ftcntiaty dom cofpmalccoditi fe4 vit ro- 
taidaoia .' in uiiipoiii mementnm duAa eft; 
ttt decrememum vdadtatit cpiod producic 
( 2 )i .erg6 corpoee aiceodente, decremeiK 
tom ▼elociiatts eft m temporis momea.- 
tum & fumma vis cenrripetsacicfiAciMitt- 
coujuxK.iun. Quod crat x<>">. 

Sed momentnm temporis eft at incre. 
tncmam five demeRntm fpotii diredi & 
•vdodtai invcn^ ( i s ). Qowd fi corpai 
afccnd.it j dccrememam vrlocitatis cft ot ■ 
elementum Ipatii & fumma vis ceotripettt 
ac refiftentise direAi^ , & velocftat invar"- 
it , adedque velocitas in luum derre 
tum duda eft at elementum Ipatii 61. 
ma vis centripeix ac 
dim. Quod erat z">. 
fiefteademe corpgrc vti centripetaino»- 
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i corporii accelerat dum rcfidentia retar- 
Ak> & iae2^ fi vis eemripeu major lit vi reli- 
ftentiz> exccffus vis cemripeta luj-ra refiftetj- 
Cffuneltvistocaacceleransi Sivi$ cenuipeta 
cft n leffilentiz , v'u tota retardans 
excefTus rcnftemiz faprk vim centripe* 
Qaart^ diffcrcntia interrcliftentiam & 
vifn centripecam > in temporis momcmum 
4nda« eiit in ptimo calii iic iacrementum ve- 
lodMtr^&in fecondocafiij iitillimdecro- 
menram. Quod erat 3»". Sed momentum 
lemporis eft > nt elementum fpatii dired^ dc 
velocitas inren^C x*') > <jKni velocitasia . 
fuum elemenram (five incTeffleamm 6t, five 
decrementum ) duda^ eft ut elefflcnmm lp*> 
tii, & dilFerentia inter vim centripetam ao 
ce^leatiam coojandbm, Qood erat 4«*. 

1 9. CenlL r, Und^ fi vit cemiipeca di- 
catur^, refiftentta r , fpatium/, tempus /, 
Telocicas v erit pro corporis alcenlu 
g itJ^i$Zi—d v,&cgd /4-r d t =— t«h4 
«C pro corporis delccolu , 6 vis cemripeta 
Ti refiHentiae fit na')OTgdt '—rit — dvj 
Scg dt — rdtzzvdvy atfivii ccRtripeta 
vi Mfiftcnti»& mioor r d.< ^ 4 1 = — ibj 
icrif^git^^viv.. 

10. Coroll. 1. Siinhis furmnlis ponattir 
r = o, mqiabuntur ilix m formulas » qujbitt 
flwtw oerporit io medio|non^cfilleaw^diM 
iermifl|Bmr. Qui ratione a^ouu corporis ia 
awdio refifteme conicrri jioditm cumejal- 
4an motibus in medio miiM-efiftente. 

xt» Gorvi/. |. Si corpore deicendeote > 
tafilBMia a oemripetc sequalta fiwricj rec» 
poris cclericas zquabilis nunet i nam in fbr>' 
ma]^gdt—rdt=dv,8crdt^d$=>^dtf, 
pofiti^ r> fit d V = o» fMC cft» vdociwii 
jacrememiim ve! <' " 



catur *, data A 
in alcenfii qnam 



5 



C dicaiw ( j lc tam Db Mo. 
to delccnfil lcribaturiry CoK* 



C P =r * , adc(Sqae in afcenfii x — h=zt , 
& d * = li /, in defcenfu *—* = /,&—<< , PORUBf, 
= <f / i fi loco dt fubftiraatur ipfim valor ^•^BR 
in formulis coroIL i.( 19) erunt illT pro af- SecuND. 
cenCfigdx = quarum unaSfiCTIoI» 

in alteram abit , miiniofig|M>«fi^ Tel«^j • 



ti. Corn//. 4. 
Si corpus io linci 
teai A C vi oeii- A' 



wnatnr 

jm datum 



adpuii^r 
C 4 & de loco da- 
te A fitrfum vel 
deorfum. projicia- 
tar cum velocita- 
te dati in mcdio 
fefifteme^ dclf^a- 
tiam APqoodal^- 
cendeudo vel deft 
crodciido defcrw 
Vk 






*j. L E M M A. Si corptw ri quAIiber 
ceotripeti foilicitatam curvam VPZ in me- 
iite aut etiam in vacuo defcribat i 
vifque ccntnpcta in loco qucvis P divida-; 
tur in vircs duas, quamm altcra diret^lionem 
llfebeat P O tangemi P T per P du^ nor-« 
■ulem , altera diredboaem cnm^ tat^cive • 
• («PgmoacctB , <i^»Am»m vdociiiib-cor' 

noibs 



kju.^cd by Google 



Philosophia Natu&alis 



«I* 



DBMo«-pe» «nlocoP, txpom poterit pcrfaaum 
^,, r,^» ■ « nnormaH dudx m radmm arcuii cur- 
TU '-«^'^-^^ oJialantii in P. 

POKUM. sit PC, totius vis . emripet» dirediotPO 
LlBBK ^dius osaali, P p arcus cMvae infinit^ parvof 
SbCUHD. qMBfurpari poteft pro arcu circuli icntro O 
SflCTlO I Sc ratlio O P delcripii. Velocitas corporis in 
* P dicatur V, qu« per iranB P p nun in nw- 
dio rcfiftentc quam in TaODOSqtiabtiis eft, 
( 1 ac totiw vii ccntripet» pats illa qoas fc- 
andnm ditcdiooem P O agit , feu vis nor- 
malis dicatur N fic quia vii refiftenda la pot* 
fcmper contraria diredioni inobili P T, (i) 
vm nOliBatei N non afEcit , critvis illaN 
qul corpni ioarcu P p redoetur in mcdio re- 
(Iftente xqualii vi centripet» qui corpos idem 
cum eidcm vclocitaie «quabili v , in mcdio 
ooarefiAente circulum delc^riberet cujus cen- 
tfomO} & radius O P. Corpus autem vi con* 
ftante S> follicitatum in vacuo de loco P ca- 
dat per radii panem P M ita ut co lapfu ac- 
qoiiac celeritatcm t/ qul in medio non re(i- 
ftente circnlam defcriberet cnju ceiunun eft 
O dc radini eftO Pi fitq«e PMs=jr»»rfoei* 
Cai eo lapfu acqnifita in M erit etgozzv, 8c 
crit( ao.t9.) Jfdr = vd v, romptirqiw 

akimdo ex qui corpus vi conftantc N fotlict'- 
fai^m in vapiocadere debet ut vclocitatem 
■oqiiiratcqBilemUti camqnl drculum ip- 
fum dcfcribii, eft aequalis dimidio radiiPO> 
( H9.Ub. i.)crgoi/ = PO&xN/=w 
SKXPO. Q.E.D. 

a^. Cor^U I . iildem pofitii> totit» vii cen- 
(ripetae joxtl dircAionem P C nrgentii ea 
pars qux fccundum diredtiouem ungentir 
P T agit.> feu vii tan|;e|itiaUs in P dicatur T 
ffcfifteatta ibidem r » I arcm y/P r,j ideoque 
P q =: i /, & fi corpusldefcenait, crtt-T d t — 
rd/ = viif( iS- i^O quia vis tangcntialif 
nenm accelerat 3c yis refiftentis eoodea 
retardat, vii anicm i^Ofmalii necaccelem 
nec retardat. Sed fi corpt» alcendit , erit 
Tit + rd/ = — vit^CiS. 1.9. )vi tan- 
^geotiali 9c refifteaoi mqtDm corfOfis fimal 
'tetarittmilMt. 

ty. CofclL ». Sit C virium ccntrum 
' vit tota ccntripeta in diredione P C ur- 
gcm=;> CP=jp« C T tangen ti perpen- 

dicularis = p , ideoquc P T = jr |» 
Ex pando p > alteel P infinitcl propinqoo 
icmlffiua fit.iid C t. perpeodiciiiam p r > 




m fit p r = d > , & iriansuluffl P r p > fimile 
triangaloPTC«&critPj>( di):pr(d>) 

±= P C : P T=^ : T=fr^ , iOm «bftnran* 

dum efi df , efle afiirmativam, qaando creC- 

Snte arcu V P five x , crcliat ctiam retla 
P , (eajr> ideft, t)uaodio eorpwatbnH 
4it, & contridjr efle ae^advaB« daoi 
" [ } adedqoe in hoc cafa fie- 



riTA— ' ^J^^^. ^i vabm vii taagemialif 

T> <j6ftiraanri!r!)i) fMimiieconliMiilv 
ambae inliancm ii ialyuma r ^jf^y^- ri^a** 
vdv. ' / • -. I 
»#. CorhU. si Qnia P p^ t*'*) = P** 

aftoifii & infeiion pv» deteqfii.aw 
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Principia Mathematica. 

30. Ctrvll 



'fd]L 

17. 'ori;//. 4. Si radius ofculi P O 
dicjiui eflC 2j ) JixA =:t»»,&qtiia 

jr :^=: ^ : adedgne ^ = Jfe fiet 

Mndim 214. 

d p ^ ^ 

lib. I. ) qoar^ cnt -^~ = ©», & ^ = 



7- F.fl antem ( 



7 

Zlt!. Lib. De Mo- 
'i''^^ TU COR. 



dtddx — dxddt dx ddf' YCijixjia^ 
fi ponntur d x , confljns i 6c i Jei> J ;/ .v — o ; Li»gt» " 
Etqaiidt* :=d y '-^dx^ , lamMHQUi,- * 
Ai»oiiU)»,fiaa^«,^onAante^/ii,= ^und. 

j O''^/ £ - Sficnol, 

dfddj, 9cddrs- i , fetHa»» 

a f 



SWMMtatiBf Uefiler a 



dxd df 
gds' 

ddy * 



V 



d $ 



ll^coroUaiii i^ftietf4/«|>ri#s: 



v' dy ddy 



ds 



^rdf 




(.^i)gdy-\-rds = ' 



•^rdt. 



x9. Coroll. f. Vi» ceniriprae di...... 

FC« fit» lemperparaltelafnaneat>uthicar- 
'ftUDitiir vif graritatit , 8c pcr pun<;iam V , 
in ciirva V P Z datain , du, atur rcfla V C 
diredtioni graviiaus P C perpendicularii , 
dKaflnrqae ttAipriVP=/, P^=i, , 
C P = jr , p T^dy, vis tota gravitaris in P 
=^, refifteotia r, vclocitat oorpoxis ibi- 

19- CmlL *. *Si !n HypoM eorot. **' eieaamgaM. 



d, 

11. Stholiim. In fiiperiotibai qainqae 
lemouttb iplbnimqoe ooroUarin, fere con»- 

plexi furDus principia omnia , quifeus & ad 
invemioncm & ad dcmonftrationcm mo- 
inum in. mediij rcfilUntibus ufi luot Clarifll 
VtliNEWT. in hoc Libroi Varignonmt ta 
Mooamentis Academiz Regix an. I707' 
1708. 1709. 1710. i7ti.Joannes BernouU' 
H ibitL an. 1711. & in AiOU* lirwlito* 
rum Lipf an. i7ii.& tTiy.lfcnti eif» 
JJh. X. Fhoronomi* & in Commentariis 
Academiz Peiropoiitauz , ac Eulertu in 
Opere exquifito quod de Mechxnua lcripfic 
«nalytic^. Nuoc alia nonnulia de Ijcgarith- 
mic« proprietatibus , & dc methodo ma- 
ximoruro Si miiximorum qute ad dc<!lrif* 
nam motaam iii fflcdiii relifteaidbtti csj 
plicaodMD ^cAanc , fibioBgieBda fiMMi] 

L E M M A 



larii jK dicanrar radius olculi in P = R, 
V» normalis = A^, abiLjira VC=:*, &Cc 
fcu ^T=dx, eritob tri.in^ulcrum Ppr, 
C P T fimilitudinem, P p : P"r = P C : T C 

^g'.K,&ft dtidxsgiNsi^i &d 



111. Hugtniu: dc hac JpsJ NrxtoniMd 
operis pane loquens , in qui agimr dc cor- 
poribus in mcdiisrefiftentibu» motis,( qaam 
iiimmi €0111 roli^cate C« Tidifie teftatar ) ait 
ft netafle tineam carramqaam Logarithmi- 
Cam aut Logifticam nmicu,>af, fiimmz uti- 
litatis effc in hoc negotio , 6c quasdam de e| 
Theoreinaia indirat quurum demonftraMO- 
nein Cuido Granditt pollea cvutgavit 5 Ha- 
p» ergo curvae i-roprietates ab initio expli- 

fmk icopeoi<SroalicinaiAeadtiximus. 
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DbMo- 

•ru CoR- 

PORUM. 
LlBBR 
SbCDBDi 




jx.' D«/?M. Sit fiiMi nfta N A O f»- 

Cundum quam feracur perpendicularit M P 
motu uniformi Sc (ibi parailelo > dura in 
perpcndicalari M P mobile P velocicate 
«ariabiU novew lccnndum hanc Lie|eiii» 
nt ejui Tcloctt» it (emper propoftioi»- 
Us didantiz ejus i letli N A O , cnnra 
•b illo punAo P defcripta dicetur tag0' 
rlAaiiMyel Logiflka. 

Linea N A O lecundum quam per» 
pendicularis P M motu uniformi & fibi 

Jarallelo fenur , cliritur Axix Lo^ariihmirte, 
t Unes P M « Q N iiecpeadioilaret io 
Axsm Ant ^ns onfanaic 

Si quxdam ex orclinatij I,rgarithmi- 
CC> ut A B } Ht acqualif unitati , punduixi 
axeoi A cui infiftic ceofetur ablciflanm 
Origoj Sc ablcifiie k pane AM fiiaipue^ 
fiint poStiTC , & parte K O oegatiw tt 
abi^ifTd [XTtinens ad ordioaiam A B fiV0 
ad uniutem ell ipfom o. 

GiiroU. I. D^^mua fnMnMnwRW «11^ 
dinaiatum LogarhhTricx aqtulibur unf^ 
culit genitte , Juni ut uia ofdinauc. 

In qaoris enim pundo Logaftthmicve ve> 
locitaa a» perpcndicuUuis qol onUnats 
crefoHit Tel decrrrcQnt> eftordtDat» pn> 

{>oriionali5 ( ex 0«'^.), fed durauteteilipaftB> 
o infinit^ parvo iilu velocitas uniformii eft 
cenlenda > & acqualibus trmtnilculis in re- 
menta vel dcrrement.i linfarum ii:n ut 
vcleciiatcs umioimet ^uibus ^cacxa.4ur « 



crgo tncretBCnM 

tarum h. e. earum differentie zqualibttf 
temputculis genitae lunt ut illz ordmatc 

Coroll. a. 5iw erduuui ^tutvit PMi 
Q^N, ductmm ium atimmduutmp m» fm 
ipjis qu^tnfroitinm & tA St mmu^ur dS- 
jLm^i , p m dfqn erttnt frioribnt crdina- 
t'u poforttomdtt : Yelocitas coim qui or- 
dinata moia fibi pafallelo feftar « eft oirf- 
formis , ideoque eodem tempore ordina» 
ta P M ad p m perveniet ac Q N ad q a 
ob «qu.ilcs difta:ui,!s , crgo , per Cor. I. 
fUfferemix ordinaiarum P M & N duoa 
perTeoiottadpm&qfiCfiu» tit tpfiiordi- 
n.itis proporttonaies , feti ad)' if^is vcl de- 
tra(LUs lis dinierentiit a iineis P M & Q N 
fioiK otdinatae pmi qn> & ad)edisvel de- 
tradit ex terminis ratioiui cajufvis , corref- 
pondentibus terminit rationis tnfi xqualit 
oon mutatur prior racio , crgo ordina:ae p rm 
^ qo eruot inter le ut PM ad QN> tC 
ctiamaliernandoPM : pm=QN: qn. 

^'■roll. J. Si fumamur in axf fttn- 
(!aC,D,E,Fad dijiantiut ae^iial-.t €f 
qttammmimat , in iifque pimOit rrigamttr 
urJSttatm, itlm crdme tonjiuuem Progreffm^ 
mm Ctometrleam. Nam quia ex Hyp. or- 
dinatx ^ C & H D , H D & K E fint 
qtuinuroxioiie & asqualitcr dill intes , eft 
per CbroUau-Tum praeoedem G C : H D = 
H n : K E , cadem r uione cft H D : K E 
= K £ : L F j ^ue dcinccps $ uode li^^uec 
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PRINCIPIA MaTHEMATICA. 



Ordioatas G C : H D : K £: L F &c e/Te ia 
ftogtt&one Geometrici. 

jj. Theor. I. Sumantur in axe logari- 
thmictt quattior tmt^ } ita ui dito priora 
ttqut a fe mtttM difteHt «c duo pojleriora > 
mdmatm i» iit fnnQis tnQm ttum imfr»- 
fonioHt Gtomtntt* 

Ft ft fumantitr in axe qatMlibe$ punCla 
qut dtflantta ordine tontintu , ordinatdt iis 
iiytfititut enuu in frogref[ione Qtometrici. 

Sanuntur in axe duo piwftafiwrii A At 
E, & aluduo H & K taliatRft A E=HK, 
en^i.iturquc in illa punrta ordtnatx A L> 
£ i:', H Sj K T > dico illas ordinatas fore in 
propocttonc Cjcwietricil. 

Dividjiur tam A E quam H K > !n par- 
tes iiifiiiitt} parvas zquales inter fc, (Oiidciii 
erunt ditiHones in utroque intervallo i erio 
gautur in iOa pttnda otdioatK> fient dux pro- 
gre(6oae« GeonetrioB, in qiubi» tetidcni 
Crunt tcrmini, & rationctterminorMm luccel^ 
fivorum aequalrs erunt , quia ordinatx in 
atrlqne progrefSone zqualiter di(tant ; Er- 
jgi exseqoo* primot terminus AL priorir 
progreffionis erit ad E P ultimum termi- 
rmm ejus progre/Eonis , ut H S primus tcr- 
minus aiterius progreffionis ad ejus uiti- 
mum termimm K T. Q. E. D. 

Kc n itimanwr in axe plura pun<fla a:qud 
diflamia ordine continuo (ibi lucccdcntia, 
«rdinatx in iis pundis eredlx erunt in pro- 
fteMioae geometrici : Frobatnr ut ia CoTi 

4e&t. 

CoroU. E converfo , fi in Irnea quavis 
JkmMtnr flura funila , teqtie diiiamiii ordi- 
m emtinuo , & in iit erigantur ferpatdi- 
tuiarts quse fitu in frtgrfffiane Ceometrica , 
Lngarithmica aliqHJ per eurum pcrpendicH- 
l,irium cxir.mitutit tranlibit- 

Siot cnun A > D« G 4cc. ea pun^ aqii^ 
Jiftantia «Uvidamiarqae eorum imervdla 
in partcs «qaales qaamminir^ j; , cotidem 
erunt in quovis imrTvallo , liuin.ir.tur mc- 
diae proportion lcs intcr [ "rp. ndicul.ircs 
ALdC DO, DO & GRj 6cc. tut quot 
fum divifiofinm ponAa* & in (ingults pao- 
(Xn crie r -ur pcrp n iiculjres iis mediit 

Stoporttonalibus or l:ne lumptis zqualcs > 
leniqae curva t.irji.it t.-im j-crpcr.dicuia- 
res Auai A L j DO » G B quam halce 
inedias , dtco cam CnrTam efle Logarith- 



nnm , quod cum iitAL:DO=:DO: GK 
totidem mcdiz proportlonales affiH 
maiMur inter A L & D O , quo: aflumantur 
imer D O & GR , ficque deinccps, for- 
mari progrrflionem contir.uam conflantcm 
ex omntbui iliis perpendicuUribus tom datis 
qQamtDTcmis» ideoqiumiibet exillit > ot 
A L , cfTe ad fil>i proxim.-m B M .. ut alia 
quaevis D O j cil ad f roxinMm ,1;' £ , uadc 



D£ Mo- 

TUCOR- 

VORUM. 

LlBER. 
vSrCUMD. 

SEcnoI. 

ih 




a:i -iui. 



ijL^xXi eoiiu liqttct^x JUUUA Pioetei£o- 



dividendo , cft A L ad faam diftremiaa» 
a proximi > ut ett eti am El O ad <aam dif> 
fercntiam aproxiind , ide6 [uc perpendicu- 
larium proximarom difTerenti» erunt uiii'» 
qae eis pcrpendicdartbus proportionaleia 
Evanefccntibus crgo pundorum in axe 
fumptorum imervaliis , & {jcrpcndiculari- 
bus ad vidnas sequali ubiquc cclcritate 
lads 6t cquaii tempulcalo ( ob aequaiiuteoi 
interraltonim ) , Telodcatct qiiibai cra^ 
cunt vcl decrcfcunt pcTpcndicularCf Ciatlt 
iis ipfis perpendicuiaribus proportionales { 
( ex defiiudoae Lo^ariihir.K X } ea 
corva quz tanget ca> perpeodicuiaiei ctic 
Logaritlimica. 

%A. Theor. IL ^H<^'!!* ^g*- 
rkhmitm , /«at Logarithtni ordtnatariiiit im 
tantm mamma hi^Kiamm. Fcraniar lifaie 
tjidc ab origine axis partcs aequ ilet quaoi- 
minimz , in extrcmo OnguUrum er caniar 
ordinatx , iilx otnues orditutae conftituent 
pruf rcfionem Geomecricam imcx cujoi 
terminot occnrnt awtif t earom ve- 
th ablciiTae crunt in progrcf5o..c Ari- 
thmctiwi propter partium in axe lumpta» 
lOfli xqualicatcm , & abtcil& qoK omtaii 
rcl'pot«let eft o > Jam aaiem dkm cer* 
mint prt^reifionit Ariihmeticc imer qnct 
cfl o ita aptaniur ii rminis [ ropn flfonis 

GcQffietiicaB ut o xeipondcat uaiutij 6< re> 
J| 



lo Philosophije Naturalis 

& portio axis qase jntcrcipitur iiiter duat 
ordjnaus eft diHeren:ia abldirarum iir» 
Logafichniomm ea* ordinms perttneo- 

timn , crgo illa porrio cft Log:uirhmus 
quantitatis quaf cxprimit rarioucm qji in- 
ler Ordinans inttr c lit. 

Coroll. a. Si dentur du^irsm ttu ft»- 
rium qtiatttttUum Logarithmi , & a pHiiA 
dato reBa alicujtts fumantur lon^^ieu.iin s iis 
Logarithmtt aqualet , & itt tarum extre- 
mo niffantur ferpendienlaret quaiuiiatilmt 
qttarum fttniuntn,- l if^a^ithn: .rqtiaks , Lo- 
garithmtca aii^ua ftf earuin ^f^eiiditutir: 

ftd ibfeife fniii Logttitltauwdiattacaob. rkm tKmmkmf wmifiUh 




In retfb O A N ftttnatur pDm^m A io qmmitate A a (ooceflire atiftaB rnot Loga«- 

qood erigatur perpendicnlara A B nrititt nthmi , fiqoidem in mrlque progreffionor 

scquali;, lltriie AM logarithmus quantita- occurrunt termini AB & MP codem in- 

ti$ cui a^jualis c(l perpcndicularis M P j terraUo in ntraque diAti : led /i iu pun* 

& A a diffcrcntia progrcifionis Aritii- Si» «qai^lbttilNtt lioctt caiulvis erigan- 

«seticae ex qoi dsfunaotBr Ipgaritbmi > tnr perpendiculares ia (M-ogrejSone Geo- 

q«B ided teeami oofflinebitor in imer- mctnci , Logarithmica aliqua earum vehi* 

vallo A M toties quot fiin: tf :mini in pro- ces tajjgct ( Cor. Iheor. I. ^ Ergo fi dcn- 

£reffioac Gcometrica cx qiu dcfbman- tur numeri cum iuis Logariihmis , concipi 

ntr quanliiatei -qaarttn habeuttu' Logari- lemper poterit Logaritfomica cujus abici^ 

thmi, qtnrsntur tot mediz proponicna- fx lint illi Logarithroi & ca}as ordioani' 

!es Jntcr A B & M P quot funt divi(io' fint quantitaies qaibos relpondent. 
I . , ., i:i:cr A& M , & in ilia pui.da Thew* IH»' hgmthniitm efi. 

CiigjRtur pcrpcodicuUres iUis mcdits pro- efut AjymfHBmt ad qmam tA imi form m- - 

portionalibos ordiae Kqnalet} fiet prcgref> mUt fropmt im& fMfvir ffMiifiwr> Mni^^ 

lio Gfomctrica , qux ert ipfa prcr;refno qiuin tatncn eatn r.iiingit , & a qua ab alterS- 

^oauuutum ^uarum abldiltt iin^O fartt iwgim rtctdit dati qudvit ^«ann^^e. 
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^£ 2^Q»liqul terrr.i li :! . ;cij;o;,,lc.in; , tum ter- 
TU CoR-"^*'^ f^og:eiaonis Aritbmeticx funt Lo- 
, 'garithmt temunomm cone^ondemiam 
PORUIVi. pro:^re!Iionis Gcometric» J Ergo ^hCdfrx 
L I B E R Logarithnilca: > Oaut Logarithiiu ordinata- 
SBCUSD- rutn corrcfpcndcntium. 
SeGTIoI. Coto\. I. Penio axit qum intereifitur 
' inier daat Oriinatat efl Logarithmut ratio- 
nit qu^ intcfc^dit inttr illas O dinatat- Quo» 
tiens enim daarum ^uatxiiaiam exprimit 
ntionem qott imer tlla* intercedit> & 
difffrentia Loiirithmorum c irum quanti- 
tatum ) cft logarithmus quotiemis earum j 



Principia Ma 



$1« dnB ordina» A B « M F qaa- 
iwn ima fic alteriai dapla Tel pluUiuam 
dupla , feramr ponio axis A M hinc indc 
fecundum axem fine fine, ordinatzin ea 
panda ereda crefcent ab vmi pane> Sc ab 
alteri decrefcent in ratione dupU vel plnf^ 
qnam dopU ( per Cor. Theor. 1. ) fcd ex 
Vrincipiis Afclumedeis quantitas crcdens 
in progrelSoac dapli vd pliilqtiam daplA 
cmaem qnaixttatm datam taadaa exce- 
4et ( & ex Principiis EticiidiU qu.\ntiras 
qtoevis decrclcens in racione dnpla vcl 
ptu^uam' dupll rninor fit quivis qunnti- 
tate datl Etgo Logarithmicl longius ab 
axe receditt aot propiiu ad cum accedit 
qulvis qaantitate dati , numquam tamcn 
eum attingct , attingat eoijii eom ii fieri 
poteft in qaodam pondo X > ftrendo di- 
ftantiam A M lecnndum axem, fiet tan- 
dcra ut cadat proximd dtra X , puta in 
Y, tum proximi ulm , «inZ; inpondo 
. Y noadam anii^et «xen ex Hypothefi , 
iC aHqao interndlo Y V ab eo dirtabit , 
fed qnia Y Z = A M debcbit c/Tc A B : MP 
= Y V ad ordinatam laZ, qua ide5 da^ 
l>iiar , ac per eeofeqneiii Log andnnice noii> 
dam attinget axem inX, nednm «fttB n^* 
tigerit in X. Q. E. D. 

i6. Theor. IV. Suhangeiu Logarith- 
ttuc* ^ ca^Mt, Captannir emm ubtTis 
in axe particolc «qnaler quamminimse M m, 
Nn, ercaifquc ordin:i!is P, m i ., & NQ, 
n q, per punda P iSc Q con ipiantur tangen- 
ea PTjQtaxi occurremrs inT, t; d»> 
cantnr etiam rc<fta; P r , Q s, ordinntis m p, 
n q perpendicnlares. Evanelccmibus ordi- 
iiataruai clill.intiis M m , N n, triangulum 
P p r fit fimile triaiignlo T F M» & Trian- 
gnhun Q q s fimlle triangnlo tQN, ideo- 
que cft p r : P M = P r ( five M m ) : M T , 
&qs:Q NzrNn(fivcMm):Nt, fcd 
cbdillantia; Mm, N n anjualcr eft p m : 
PMsrqn : QN & dividendo eft p r : PM — qs: 
QN, qaare Pr( fiveMn):MT=Nn 
( five M m ):Ncj adeone MTsNb 
Q. £. D. 

I Cor. Hiinc edn» w&ima fn ad fubtm- 
JfmKm eonjlayitfm W fitixio wdina » ad fitt- 
xhnem ahji. iffg, obtinmtr Logarithmita xqua- 
1.0 fltixmnMis. AbfdiTa A M dicatiir jr, 
«diiMtt M Py, fubtangens M T , /, flu- 
«• M« wtiKt pr=:d/jcum^u6 fit^ : 



THEMATICA. II 

tzzidy.ix , cAf4M=ztip aqtatio ad Dc Mo- 
logariihmicam. , , TU CoR- 

37. Prosi.. l. Datajtdttangeme C "*""pooitm 
hut orJUnMU LqgtrkhnkM , iHteHir* fonif ■fjL 
nm *xU hutr 9» arihuMt 

IiM Cafut. Mir.cr c duabus ordinatis SeCUND. 
fit ip(a unitas G R, altcra vero ordinau SfiGTXOl* 
L A ^canv y, Si, nd vjtandum fciitt 
mim comaiodai», fingamr quaouuis xs: 




ABCSE FC H 



K 



yS^* ittutfit ji*4-ss=y— t» tmde 

bibmtfsz |-^~> ftmgdBpit flndeai^ 
ha», fitjrds + nd ^<4-jds = djr« tC 
invenitnr i jrs: ■ i s« m, tnnr* 

I " X 

to valorcipfiuij», fitdjra: ' -■' ■ ds> 



tednAl^e frattonibw _ — d ac: 

I-— 2X I — « 
d y. Cum ergo a^quntio ad LegatidUiU'- 
cam fit (^fir 2htor. IV.) y i x 1 iy* 
in(erti« 10 hac arquatione valonbnt y 8C 

dy, tila evadit ix— 1 — z=: 

1— sxi—- « 

i«>eKqnidcdncitnrd>s :^^ ' T~ .z= 

iXaXi — «Xt—at 



i s fire d » = — 



a I 



d s =: 



»H-SK1 — s 



1 t 



IZ 



PHILOSOFHIiE NaTURALIS 



DB Mo- valor > obtinebitur H x — i r d z z* 
TU COR- d z + z * d z -^z * d z-i- z* d z Scc 
yoRUM ^ lumptis fluemibus * =: i # ^ s -|« 



_ - 2 5 Z 7 Z » 

LiBER- 1 1 1 8cc STheo m 

> 5 7 y 



S£CL'.SD. 

S^CrioI. ^cripfoeiia v4lore 



pro valorc por- 
tionis G A axis interceptx iuter G R & 



7—« 




2ftr C<t/«r. Q i nBf a n ir valor {XMtioan 

axis inttrccptx iiuer orciinatas O D & 
M B > lit O D = n & MJS = m haecquc 
ik fltujor otdinaiui fuu ii.:ii>c:t:.jrj eiic 

m 



portio axeos interccpta in-< 
ttr ordiflatam G R unitati xqualem &or- 

(iinaum y five ~ j & crit ea ponio aeqa»- 

llt B D five poriiorii axcos interccpt» in- 
rer ordinatas O D M B , propter prc- 
Dortioncm Gcometricam quje ell inter O D, 
Mfi> aaitatem £c ordioaum y» oc patet 
«r Tfaor* Ii i^. }|. 

:!rT CS^* drdinata S H fit unitate 
minor 8c «jiueraiui portio axeos intercepu 
iacer illam & omatem G R « dicator. ea 
«d.iiata SU= p> 6»tijf» ot p:x =x: 

f» mtf ■ - qcanittas Qmtatc mnior ; 
P. 

^tHerator per pnmiun cafum hujufce Pro- 
Mematis valcr porticnis axcos intcrccpta: 
ir.tcT G R (Sc ordinatam y, & cx prstce- 
dcntis casus demouftratione , Ji^ttec eom 
ipfiim fore valorem aUcilfiB QH j fed 
^uoniara pi'n:V.:m G unitati refpondcns , 
centctur axccs criijoj portio a.\is iiuer G 
8c ordtninam imercepta polltiva efl > 
doffl poitio^ axii a punAo G ad ordinaiam 
SH, negativa ceDurij negativo Hgno 
aCci debet. 

4jtf Caftu. Si deniqiie duc ortUn.itx 
S U » T K fint fingala linitate minores > 
qazraturque portia axeos inter ambas in- 
terccpu, Aatut prius S H : T K=: i : / , dSc 

fOftio axeos iaagtnffa iater p A' Ac oxi 




y erit arqualis Qli qm iocerdpH 
tor inter SH 6c TK. 

Cbr. t. Si «iM e» ordinMit Jh mnhdr' 
fortio axis qvalha x erit alurius ordinatm 
nbjeijpt» ideo^ ejut erit Logsriiiuiuu f pOr- 
fintntf qaidem fi ea ordinau fic nnitaiiQ 
major, negativus verh fiunit;ue fit minor» 
Si vero du» ordinaia ab unttiue di^e^ 
fmtj for^ Mritimerceftax, erttraxtoiuti»* 
m «er or^iMMr tKjfitmit I^mridmuu : po- 
fitiTW qoidem , fi roa|or ordinaia naiii»>'* 
ratorcm , fradlionis rationcm cxprinie.itil^. 
conftituat > negativos vero ii mioor ordif 
nota naneraMrif Hedem occapore ce»; 
(eacnr. 

Cor. ». Sii ui in frimo cafn ordinata C R 
= I , ordinatA L A — y fa ly fiA$Mgau 
l£(gtridunitit L&T fu eiiam wn$m i mvt^ 
0 A, five % f Logariihmu-Mimfemm 
MMr»=*tf93i47i tte. Ni m »n »» * 

lore* = 2, -i-f 
+ y X -zjt: » finpco t loco '» 



mifi 



8c tbco jr 



fic *= K 

III i I . 

1*— X 1 X — — 8cc qo©- 

»7 J . »43 7 »187 

mm tcrmiiionim cdouluf ftctltt -eftj Acfi 

pcr Dtcimalcs inftituatur , invenietur ab- 

iciira quetita x> dvc aumeri bimrii 

gattilimaia = •^5147* 



Sailhec fi fiat 7 s 



_ ■ 



Prihcifia Mathematica. 

<iito icerum LogariihiDO binatii» babctiir De Mo- 
Logaiithimis dcnarii * t. jossMy. CoR« 

»8. Thcor. V. Sini du» divtrfn logari- 
tkmic», in utroque Jtmnauur ordmat» <ej«4-^i' 
ki »^ ahjeijfm illit crtaumt mrtffmiimt m L l B B R 
nrafar Legtmthmifd enm m tanm Lo- SecUND. 

fubtangenuty tuUoque in (on-^BcTiO ti 




fre o. % Sc feries fic x s: i x a z 
«.008 . O. OOOJZ . 6. ooopitS 




Logarithnio aumcri binarii > 
T^iOgarithBHi wmicri tannii > 
ItOyStflai. &c. 

Si fiat- y = idecque fit jr ■— j = > 

' ^ 4 y+t ^ 
- . - t I I I 
ft fencifitx::=z jC'-'-!-'^^ \ — 

.1- 

4* - 0CC*fUrXri]' s citifB.m^ convrre'-- 

«ftiliie X = .9 23143; iic, cm 6 addainr 
dopiuBi I.og:irithau mnneii biiurii» liab&> 



/««ri rmont. 

^ Sim dux Lo^rithmica! P B j R D prio- 
ris fttbtangcns lit M S / , (iibtangei j al- 
terius fu QT =» ; Ordinatas PMj RQ 
io utrlque liiniuttB fim aBqoalct dicamni* 
que jr > fia ordSnaia B A & D C aqn»* 
ies uiiitni! ; abfcilTa A M dicatnr « « AC 
C Qi zi dico f re t'.t — x'.z. 

Id enim patet ex formil feriei quz ex« 
Ubet ablciilae valorem i Nam , H in Lo« 

Sarithmici PB ^nmtnr valor x pro of 
inatl ft habdmnrj per cafiun primuni 

flraUflaMib nimij vssarx — ^-U 

jf-^-i ^ 

garithtnici R D quarratur valor abfcifTie 
X pro ordinati y habebitur , per emidem 



cafum Piobl. I. s = a t X 




feries quae exprimant Talorem abfdiEmni 
ar Ac at iil3em teiminis confbm» dnAitidr 

priori fcrie pcr z / , in alicri fcrie per 
a t i iiquct cife jr ad x ut 1 s ad x t i 
fiTeatlc=x:z. Q.£.]>. 

Cir« I. Hinc liqoet quod ( manente 
nnitate^Iogarithmicaequarumetedem eruot 
Subtangentes , in omniLu-; crjnt zquales »■ 
qatppe fi lumamur in iis zqualcs ordinai; 
im s abici Hc etiam aeqnaies erant. 

Cor. i. Logariihmicx ver& diverfae (pe- 
ciei (iicentur , qujrum fubtangemes cntiit 
divcnzi 6i Lo^ trithmi diverloe (peeiei df- 
cemur} ubt cildeoi qaamitatibns Logari^ 
thmf diTerfiicfiioiidelimit ) mde eiiamLo**'' 
g^rithmiisc ;!tl quas pertinent diverla illae 
Log liiiimorum fpccicsj habcbum diver-* 
C» Inbtangemcs ( ferkot Tlmr.^ ide^ne 
enim divrrtie fpc.it-i. 

Cor. }. Datit l/>^Arithmit mji^vii fp^ 
fjdi LagtMmi tiiuj j\^ iici tffiiarmuurlt 



s 



^i^u.^cd by Google 



Philosophije Naturalis 



;d2 Mo- 

TU COR- 
POROM. 
LlBBR 

Secund. 

S£CTIOl. 



Hhc fi detitnr 



'4 

reffondtmts tnr-ertri foffim 
laKgimei wmif^tie fpetiri > 
Logariihmi qaoruni fubtangens efl unicas 
( qoi U/pefbolici dicuiitur ) , fii^ue (Uta 
(abtangMii aliui fpeciei 4;4>944iMlti|li- 
centur Logariihmi dati per hunc numenun j 
habcbunturque corumdcm numerorum Lo^ 
garithmi in hac alteril Ipccie , uc liquet ex 
Iwe Thcor. Ideoqoe ia ^oftenim per banc 
expr.£Booem h.x, imelltgemni Logarith- 
mum Hypcrbolicum quantitatis v, qui (i 
mukiplicetnr per qaaotitatcm quamlibet ut 
M, ah. * exprimet Logarithmmi » ex 
fpecie dcprompnim quae habet « pro fub» 
ungente , eft enim i : « = L. « ad eum Lo- 
garilbmuni qui ergo cric a L. x. 

If, Probl. II. Data orduma Logarith- 
mk« & tjtu ^fcifd , immhf Juhm- 

ger.ictri , dtitnrrodo alteriiti ctqt^j^lbH Logi^ 
ritlimicafubtangentfit data- 

Data fit liibangens Logaritbtnicae P B , 
Logarithmi^as vcro R D data fit abfdffil 
C Q & ordinata QR , quseritur hnjusLo- 
garithmicx lubtangens : Quxrntur pri- 
fuim abrdlTa qux io Logaritbmica P B 
rerponderet ordinatae vqwU Q R i per 
Prob!. I. fitque ea A M , fiatque ut A M 
fld C Q tu iiibtan|:ens daia ad quaeluam. 

EMnifir. la ttbulu Logarithmorum, Lo> 
gari'hmus numeri i. eil.3010500* li e»o 
eoncipiatur Logarithmica cojQt abftiffiennt 
Log irithmis tabularum acquales , Sc cujos ^ 
ordinatsE fint asquales numeri» cts Logari- 
thmis correfpondentibo», quaeraturque cjus 
LoE;.;rirhmira' fubtr-ngcr.s iinvcniiurin ihe-^^ 
ta Logariihmica cujus iubtangeus cft uiiitas 
abldfla refpondens ordinaix qi a /it uni- 
«atis dopla ( frr Oor. t. Prob. L) quae eil 
.«9^1471 .fiatque m.(f 9 j 1 47 1 . ad. joi o : 00. 
Ita uritas :.d lut t •.nc^ntem Logarithmicae 
.l^bularuni qux invenietur. 4:42^44. 

•Cordll. Hinc dato Logarithmo alicn- 
jtis niimsri c!e!u:npto ex Log-.irithmica cu- 
jus lubt.ingens data eft, habcbitur ejus nu- 
iTx ri I^garithmus in ubuiis , diccndo ut 
Xttbtangeoi daM ad .4i4i^44« iu Logari- 
.thmns datnfl td ejul<iem onmeri Logwiih- 
mum in Tabulis. 

40. Probi. III. Sit q.iantitas variabi- 
Ui 9 €tgiu Logeriihmtu ttiam variabiiu tfl , 
t* ejtu qtiantitatit vari^ilu fatxkmg At 
jfkmem tjiu LogaritkaA dutni^tuirt. Con 



i^edes Logarithmi quz aflumittir > fic « 
ejof lidMangens , fitquc y variabilis propo- 
fita, quae confidctcrur ut cjus Logariihnu- 
cae ordinauj fitqucx ejurdcm Logarithmi« 
oe al>lciffii ei ordinatae f relpoodene» eric p« 
nManuii Lojarithmias ( 0. jtf ) jr iar = «4r 

& i*= redar «HLogaritlimBiof- 

dinuae y , ergo d « cft cfv teio , effo 

AL,f=i*.^]aui eft, AinoLognitlMi 

e(l a*qualis fluxioni variabilis propofitz divl- 
Iz per ipfam variabilem> & du^^lx in coo- 
ftantem qnoe fit fubtaogens Logorithmi- 
c«ad qnam pectiaet fpeciei Logaritbmi 
iflnmpti. 

Et i coBferfi» > fi Inibeiiar hse flwdo 
' * efm flien cft LognitlmBi 



quanttmtit jr cx el 
titt^cqm fiibmqgeni dl e. 




Mntatiir Lontichmicn nd auam oefniiet 



41. Thcor. VI. 5p«riMn£if<i/il/jliu:im 
'A^V It^ duahut vrimatlt AB , P M;] arm 
& aifdfti AMttmpcltenfttm ,-teqiuh 
le cfl reaangub fiA$gKgquir & ^firmm 
crdtrtatd);im. 

DiiiU cnim per ponAnm P tai^;enie 
P T , compleatur redangulum T F P M , 
agatur per B rcdla E Q, p ir^llcla T M > 
(ccans T F in E & .M 1' in Q ; pcr m or- 
diuata m p altcri M P iofinit^ propinqu4 i 
tc perpreChi f r paralldn T M> eceanens 
T F in f i5c M P iii r ; Uis pofitis ( ob 
triaijgula P r Pj P M T fimilia ) crit 1' r : p r 
= P M : M T , leu P F , ideoque redanga* 
lom M m p r aeqoale erit redan^uJo P F f r, 
(^iard fi area lo|garithmica ABPM diyt- 
& iateffigMir u leftangnla innBmera uc 

Mp, 
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M P i rediu^'um E F P Q divirum erit ia 
MiidiiMn icmagahi ut F r corre({xmdei>- 
'libui M p ) aqualia} i.^ nrr inde arca lo- 
CWtthiDica A fi P M z<qudlu ell rcc'langU'< 
IbEFPQ. Q.E.D. 

Hinf ffMimt hagmdmuam ABPM 
tfl ui crdiniaanm A Bj P M diffrremia 
p ob dacam fubtangtntem T M ( j*. ) 

Triliiwvun Yer6 logarithnuciun B P Q 
sr PQ y M T — A M xB A$ & pro- 
du(!b A B ut re<Sa F P occurrat in C , 
erit triliueum logariihmicum B F C = A C 
XCP— CBxMT. 

4». Goroll. I- Hme ffttim logarith' 
ntieim mfimfe protfnfum OOP'M,qtiapar- 
U logarlthmka ud afyrnpiotMm M O comi~ 
Md «eeedit > dH^ltm tji trianguli P T M. 
Nam 61» diifhntum in&utam M O cvancf- 
cit crflin.Mn A I? , fitque fpatiumOo P M , 
aequalr riCt^r<gulo TFPM, ftb ordinati 
PM & lubtaugentc M T contcntc^. 



ATHEMATICA. IJ 

nefi ) feett atimmm AB m h&ffor- De Mo. 
lii!r«rjiihnitcMii B P Cttkm v^-Jmr l y CoR* 
hgarkhmicam & tangenttm inurcma. Nain prtwfiii» 
ob iriangulorum T F P , 1 C P , (imilitudi- ^"*"*»« 
nem, dlTFadFP, ((cuACadMT) A-IBER 
ut CI adCP, &idedACxCP = MT SfcCUND. 
X C I. Quari ( 41 ) trilinfum B P C=:AC x SecTIoL 
CP — MTxCB = MTxCI— MTx 
Cfi=MTxfiI. £ftigitar« ob dstiiii 
MT» triKaeaiB BPC ntBT. 

^4. Theor. VII. Affmftotit orthogonali- 
iiit C H , C D d.fcrtpa {it hfftrbola il^G , 
& per tun[\itm D in afymftoto C D dattm * 
hgariibmtca DpP axtm luhem C H frodtt^ 
(fum i pcr fun£ium D dgatm ad AyptrAo- 
!am ordir.Ma D G , & per punflum aiurtim 
quodvu N ordin^ta N f^^qmi ^roduO^i io' 
garithmkm oteurrat in P \ em mrem hffer» 
bolica KQjS D, ad dignitjfm kypirhnla ftu 
ad rtCiangultm CD y. D G, in ruti.ne rcClm 
JV P ad fubtangemem logmrkhwica. 
Apmrdiim aba* g.p ip&Q Piofim<»' 




(Ipiopiiiq^j ex pandiip» P deauttaanr 
«d axcni C T perpendicalam p m fteani 

Q P ii) r & perpendiculum P M i P T 
langat logarithmicam in P 3 crit ob triaa- 

fula p r P , P M T firailia , p r ( lea Nb): 
'r=PM(rettCN): MT^&(examiH 
rl h/perbolc per ^ttor. 4- dr kyp. lib. 1. ) 
NQ;DG=CD:CNi idc(><3ue pcr com- 
pofoioRcm rationum & ex squo N Q x 
Nn:Pr XDG=CD : MTi Qaar« ob 
datai CD Sc M T , fumma omnium rc- 
(flanfalortun N Q x N n , in ^uz dividi 



ipfiicft ad ndangulnm (iib daU GD > 
ramiiii cm i i i nm P r , fea totl reAl N P> 

ut C D ad M T , pioindcquc N Q G D )C "« 
MT=NPxGDxCD,& hincNQGD:- 
OjyxCD=N P:MT. Q. t. D. 

45. Coroll. Hine ( ob datas M T , G D , 
CD ) area hyperbolUa N (^GD& proindi 
fdlor C G Qjpfi aquaiu ( 377- lib. 1. ) tfl ■ 
ut rtda N f proditOio ordinata j^N > infrr ' 
affmptotum hypei^ttfC D & Jefaricbitjraaa ' 
ii»iTi epia. 

Seholiui». Cixm IU. Marchio Po/rniu 
uiEuM^9AHmiummmVmnu»n.i7^9^ 

cdkA, . 



Philosoyhijb Nattjkai« 

rDs Mo-c^*^ > racUeai& expedinm lofuithini- tor , loco h/perbolB non mal^ uCafp»rtini 

tnr f!iilL«^ delcriptionem orgamcam* pro i^geiiii logartthmi»» qumvii |>robK-ma ad me- 

lui ijgacitatc invenrrit, m corraitla fee- mm caknlam redocatar , aqut^ bcnd poffiae 

PORUM. tionibuj conicis haud difficiliusconftrujtur , ufiirpari fpatia hyperbolica , qukm abfciiBi 

ItflBER ciiinquc iogarithmica per lineas rcdas id lo^arithmicse. Qiiomodo autem conftnH 

SBCUMD. praftetquodhjrperboloperleftofeiTelqua- Aiones qu« per fpetia hyperbolica fittnt» 

•£—i,-jT drilat:^.! fui, in ; rob!emntum conlhuctio- ad logariihmicam transferantlW» ptanbOi 

oibus ^uxpci 4ic<is b/petboiicu abiuivua-: cxcm^iis o(leodemu8 dciocejpi» 




Pe Maximis & Minimis. 

47.Theor. Si ejuantUai rariati/»/, (qo^m 
exponat rcda P M curvx P L» B ordina- 
ta ) «<i cerium ufque umbmm Dtaminub 
trtftat & fofitd tUcr^et» » d«- 
€rtfcat frimum & Athii crrfea» Adi- 
quc fit dltera crdiaata p m priori PM in- 
finit^ prcwinqua, & pcr pundum P reda 
F r ahldrae k P parallcla lecam p m in r, 
-fltio iHcremenii vel deeremenii tvm^etm* 
' iisfr ordinat* P hi , ad incrtmenttM etm- 
prjtem Mm abjcifm A M infunOo D abi 
mdinata M P amnium maxima vtl mi^ima 
tpadit , infinita eft vel nnBa. 

Per puiidtum l' ducatur V T tang^cns cur- 
Tam in P, & abl iiix cKxurrciiS in T, <Sc 
propter fimiliiudijicm trtangulorum p r P 
P M T , erit p r ad Pr , lcu M m ut P M 
ad M T. Sed fi coinctdente pundo P eam 
D , tangcns P T cvad.it abl.ifac A E p.iral- 
leia & ]«uinde M f fiai maxiina vcl mi- 

man etdioin EP flt in li^ &s* 



pun^hun T in infinitura abit , 8c iich ra^ 
cio P M ad M T leu ratio p r ad M m 
nnlia tlt. Cooirii »cri fi roiacideme F 
cum D , tangem P T com ordinati maxi- 

ml vcl minima D E convtniat, ut in fi- 
guri ^ & 4. evancicit iubtaugens M T 
ratio P M ad MT« fivo pr »A Mm i»> 
fiilira cvtidit. 

48. CorolL I. Ui cx dati xqaattone 
intcr abicirtam A M & ordiiiatam M P , 
iavenij^tur valor ^bicifTx A £ cui ipaxima 
Tel minima applicaia E D ordinaiiir> fii> 
mcn !a crt xquationis floxio, & ratio fiu- 
xionu ordinatx ad fluxionem abiciilae , lca 
ratio p r ad M m * caqoe vel infinito vel 
nihiUi aequaoda ell j aut qnod tdent eft( 
fadli -M m conftanie, fluxiocrd natz vel 
iiifinito vc! nihilo xquali? u: p '.1. 

Coi^' Si quaniiias v<iriabilis 
cb)u* maJiimnm vel minimam qucritnr 

noii fit ord nata curvx , [c-tll ill.i fup- 
poni xtjUdlis ordinaiz curvz alKbjus ia 

duaa f^antiaceai du&m, m fi j«o;K>fi- 
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Principia Mathematica. 17 

PROPOSITIO 1. THEOREMA I. nC^%^ 

PORUM. 

Cgrpwris ? c»/ refiffirttr in ratione velocitatis , motus ex reji^etl$id Libbr. 

amtjjjits, e^utjfatium movendo confe^um, S..cumo. 

NAM ciim motus fingulis temporis particuHs aequalibus i^^^^JJj^ 
amiffiis (it ut vdocitas, hoc ( * ) eft» ut itinerts confe- 
€d particula > erit , componendo> motus toto tempore amif* 
(us , ut iter totum. E. D. 

Corol. Quare fi corpusj, gravitate omni dcftitutum, in (^) fpa- 
tiis libcris fola vi infita moveatur; ac deiur tum motus totus 
fub initio > tum etiam motus reliquus poll fpatium sdiquod 
confe£lum : (<=) dabittir ipadum totum quod corpua infinito 
tempore deferibeie poteft. Erit enim fpatium illua ad fpatium 
jam defcriptum » ut motUB totus fub initio ad motdts iUius 
partem amiiSun. 

L £ M M A I. 

'Queui$hal«s d^eremiss fias froperthaales fimt C9mimii fripeie^. 

tsales„ 

SitAadA— ButBadR— Cflc CadC— D> 6cc&con-: 
vettendo fiet AadButBadC6cCadD> &c. jP.E,D. 

PRO- 

u eHet qaantitas Tariabilis « x ' ~ «r > in quibns nullam alind eft obdacnkim pmer 
qnl « <Uu <(l> X iodeierminata > pooe« medii refiftentiam velodiatiproportionaleoi. 
refor «»*^4ri=&ijr, qose cft «qoatio ( e) " Dahim Jpaiuim nuun qmieor' 
ad curvam cujus abld/Ta e(i k , Oc ordina- ptu infinito temfart dtfcribrre fottfl , hoc 
tAy , &c hinc j fumpcis doxionibas > foret ell > oique ad mocnr exlHn^onem. ( Oden- 
%»xd X — 3 M*dgsih4j»8t 1 4«^3 m * denir aateminfi»» innoca f $ infiaiiiiai ceaif 
bbdy pns reqdri ut niotai oninii esaiogiHiiir > 

= — OodeoqiiB»*»— jjr»=d& qnando re6ftitw momi in rarione velod- 

i o. Si itMue Iooe« rabflinnrar \ a ^'^ cxftin.^io. 

«_ f * 01 n»|wwo« lunannrar ^ a ^^.^^ . ^^^^^ ^ 

,n qu.nt.tate proiiofirt , obtinebuur ma- ^ ^^^j^ ^^^^ „ ''^p^.^ 



«imuroejas ^ «» --^5*» = jV*'- I''"»» confeaa ( j^-r Tfc«>r. ) erit motus towt 
' finiKt OTewol , n ndU Mi ad mottii panem amifTam poft datam fpa- 



fiippofitione , fluxio van^Lilis propofitJB tinm delcriptum , ut (^iatium ad cxftindio- 

wdclicet I ax d x-^ i x ' d x, nihilo nem ttfque moctlj dclcriptum ad iilod dap> 

Airtet a:quaia. tnm fpatiom. Unde liqoet, ijmtnm > qood 

(a) » Hof e/I> «I ifi«tffix fonfe^I» ftr- corpus ad motili ufquc cxftui^lionem de- 

tuula ( iz ) ob datum temporis momcn- fcribit, fiiiitum effe , ciim daiim habeat 

tam ( hyp. ) mioaan wi Mm Sakm,, 
( b ) * In ffjitiit licrit , ^(,ei}{ u 

7«ah II G 
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l8 PHILOSOPHIiE NaTURALIS 
rvC^Z PROPOSITIO II. THEOREMA 11. 

POHUM. 

LiB EV. $i corpori refipitHr in rMitne vekcitatis y & idem jold vi mfad 
SaCUND. per medium funilare moveatur ^ jumantur autem temfora trnua- 
P«oF^n ''^ ' '^'^'''^''^^" *^ principiis ftn<^t:lorum temporum junt tn fio- 
TMio>.i. grejjione geotnetricd f & jpatta fmgulis temporibus dejcvtpta juiu 
ut velocitates. 

Caf I . Dividatnr tempus in particulas xquaks; fic ii iplis 

particularum initiis agat vis rcfiftentiae impulfu unico , qua; fit 
Ut velocitas : ( ) erit dccrcmentum velocitatis fmgulis tem- 
poris particulis iit eadem velocitas. Sjnt ergo velocitates dif- 
feremiis fuis proportionalcs , & proptcrea (per lem. i.lib.ii.) 
cx>ntinuc proporaonales, (^) Proinae fi ex xquali particularum 
tiufiieEo componantur tempora quclibet asqualia ^ enmt vdo- 
citates ipiis teniporom initiis» ut termini in progreflione con* 
tindi 9 qui pcr ukum capiumur onuflb pafitm squaU termi- 

( d ) ^ Bttt ACfMMMHMI tiffauMiir. 

( I J ) ut rcfidcntia ob datum temporis 
momentam , ideoquc ( fer kyp. ) ut ve- 
locitu. 

( e ) SO' Fnmdt Ji «r «ipudi &c. U- 
aea reiSa A Z in panicnl» scqualci Kh, 

E C ^ C D &c. diviiii , expoiiat tcmpus, & 
jjer^endicuU A L , B M , C N &c exfo- 
nant velocitates iitfis fingulorum •enponMB 
A B , B C, C D &c. initiis ; erum ( ex 
t)em. ) velocitates illx in cominui pro- 
£rcfliune geomctridl decrefcemc. Proin- 
4« exs^iuli particularuoi nnmeio comr 
pauuirar icmpora qoalibet ■i}inHa> oe 
A E , E H, H K &c. crunt velocitates AL , 
£ P , U S &LC. i ipQi temporum initiis ut 
icnnim i p fog i f tf one geomeuidl pef 
laknm capiaatar , omi/To paffim aeqoali 
termtnortmi tmermecUoram B M , C N dcc. 

VQ, JR ii numcro. (Jomiioimntur 
Muem borum tcrminorum A.L, £ F< U S 
Jtc» ndooei ex ai|Balibai radoaibnt cer- 
oiinorum intermcclii_ruxn a ,ualiter rrpe- 
tiiii , niniiram rztio A L ad K F , compo- 
nituT ex ratioaibai A. L ad B M , B M ad 
C a ^ qtt« (om magiuadkej Quuim- 




mero actnatet fimtrationibus E P ad F Q ; 
F Q ad G R ficc. ex quibus componirar 
ratio E F ad S H , & itaj porr6. Qaar* 
ratio A L ad £ P squaUt eft rationi £P 
ad H S , «c hcc «laafii^ n(ioiii H S id 
K T. Munifellum antcm eft( ) curvam 
L M N b T , ad «juam lerminanmr perpen- 
dicula ' mniaALi BM^ CN Ac&j^db 
Lojvidunican* 

f«i 



Google 



Prikcipia Mathematica. ip 

norani intermediorum numero. Componuntur autem IvMum Db Mo- 
terminoTum rationcs ex racionibus inter fe iifdem terminorum '^^ ^^^' 
intermediorum aqualitcr rc}>ctitis, & propterca eae quoque ratio- '^Jj^* 
nes eompofitce inter fe catdcm funt. T^irur \ clocitates , liis ter- ^ecund. 
minis proportionales , funt in progreliione geometrica. Mmuan- Sect. L 
tur ydJTi acquales ill* temporum particulae j &. augeatur earum f*©?. u. 
numems in infinitum, eo ut refiftentiae impulfus reddatur con-^"^^* 
tinuu8;6c veilocitates in prtncipiis «qualbm temporamy fem- 
per continu^ proportionalea» enim in hoc eliam caiu contimie 
proportionales. E. D. 

• Caf, a. Ec diyifim velocitatum differentis , hoc eft , ca< 

rum partes fmgulis temporibus amiflae, funt ut totae : fpatia au- 
tem fmgulis temporibus defcripta funt ut velocitatum partes ami^ 
iflB {perprop, i,lib, ii.) 6c propterea etiam ut tots. J^. E, D. 

CmroL 




tt' Si aljmpeoto A Z defcHpta (u Lo- 
gwkhfliica qowrif LST, ad aiymiitocuin 
verfiv Z acccdnv , St ordimta A L ex- 

ponat velccitatem ccrioris iniTio niotu? , 
abiciifieqne A H , A K , ex|.>cn 



ra i enun ( TO ) ordinatae HS , KT , ut 
Vilodiites icfidiiB elapfiitemporilH» AH > 
A K» & idr^ dudi per paoaiKii L fcdi 



prodoftat H S > K T (ecanto la 

P , Q , cnuit P S , Q T ttt velodtam 
amiiTx > atquc etiam iK fpatia defcriM $ 
tem oribus A H , A K > V«1LP>LQ« 
DutU ordiuati , h t , alteri H S, infinitd 
propijiquA , fpatium velocttate aniformi 
A Ly leaTBlailo h U dcftfiptitm in va- 
aio > eric ad fpatinm eodem nanpore cim 
relocitate H S , coi^ftum in niedio lefr 
tlente , ut redlan^ulum H P X H h, ad re- 
^aoguUim S H K U ii « lcu aream H S t h 
( la) & idff6 fi totam tempoi A H in 
particalas innomerat ot h H diviiuin iit» 
crit Ipatium cum velocitare A L , in va» 
Ciio de(criptum loto tempore A H , ad 
h^iw ••dam «empore percurfiimiaaM- 
«fio rttillMie ur t e fti o yil— i A P «4 ap 
ream Logariihtnicam A L S H i (ed ares 
A L S H , «Niualis efl redat^uio lubia»< 
gentit LogahtbmiocinPS, ( 39 ) & id«k 
fi alTampca fit A L fubtaogCDn- «fMalic , 
e(l area A L S H , axiu«li> retfbngaio 
A L X P S j Qaar^ in hic hypoihcC , trit 
ij^nin f rittf ad pofterius ut t ad P 
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ZO PHILO^OPHIiE NaTURALIS 

Db Mo- Corol. Hinc ft afymptotis rcanncculis 
TU CoR- ^ Q CH defcribatur hypcrbola B G, iint- 
'l^ber^"^ , D G ad afymptoton /J C per- 
Secukd. p^ndicularcs , & cxponatur tum corporis 
Sect. L vclocitas tum refiftcntia mcdii , ipfo mo- 
Pm»p.II. tus initio , per lineam quamvis datam 
•^**** 'jlCf dapfb aatem tempore aliquo per 

lineam indefinitam DCi escponi poteft tempus peraream MGD9 
6l ipatium eo tempore delcriptum per lineam /iD, (^) Nam 
(i area illa per motum pundi D augeatur uniformtter ad mo- 
dum temporis , decrefcct re£ta D C in ratione geomctrica ad 
modum velocitatis , &■ ( « ) partes rctlac y4 C xqualibus tem- 




^ibus defcHptse deciefcent in eadem rationc 



PRO2 



C f ) ♦ Nam jf ««4 Wm ftr moi 
fmnSU D five ordinatse D G Augtatm $ 
Jtfmiltr *d modum umporii , exhibcatque 
f roiiMU (empus, decrefcet reCla D C, in rano- 
ti« geontetrUa ( 580. lib. I. ) ad inodttm ve~ 
kciutu , Hc ide6 velocitatem poteric ex- 
fOiiere ( ftr Otf. t. Dtm, ) & 
A C exponit vclocitaiem iplo mot.ls ini- 
tio i ScDC, velocitatem rcliduam ciaux 
fo tem jorc A B G D erit A D lu veloci- 
lat amKTd , atqae ide6 at Ipatiam ddcft»- 
wm ( fir frop. I. hujut ). Qda ref* 
c ^incidentibus pundis DScC, arca ABGD 
infinita evadit , manifcltum tempore 
iniinito finiium fpatium A C defcribL 

( g ) ♦ Et partes rt£i* A C ttqualthiu 
tmforiitm defcripta itcrtfttm m tadem rati»' 
m &t. Nani li irca A B G D duib» ordi- 
naiu F £ > L K in partes aeqaalei A B F £« 
• E F L K, K L G D divifa Cn, eraatliacxCA» 
C E , C K, C D in progrt llionc geotnciri- 
ci dccrctcentc ( i^io.' lib. i. ) hoc dl 
jCA:C£s:CEtCK=CK:CD4 ftdivi- 




den(ioAErEK=EX:KD=:CA:CE; 

Decrclcunt crgo partes rccla: A C in ratio- 
ne Tclocitatis. Exponcnt iguur te&at A 
E K, K D ^c. , fpatia temporibui A BFE* 
£FLK« KLGD^ deicripta, & tou rcc- 
U A D /paiiiiffltoM tempore A>BGD de- 
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PROPOSITIO ni. PROBLEMA I. 



21 



DeMo- 
•ru CoR- 

PORUM. 

Carfwis , cui , dum in medio fmilari re6ia ajcendit vel defcendit , Liber 
refpitur in ratione velocitatis > quodque •b unifirmi gravttate ^^^^^ 
urgftur, defittire motum, pJS^iiL 

Corpore alcendeme, cxponatut gravitas per ditum quodvu'*'***" 
fedangulum B ACH , & lefiftentia medii tnuio arcenfus per re* 
dangulum BADE fump- / 

tum ad contrarias partcs K/ 
retts A B. Afymptotis rc- 
aangulis AC, CH, per pun- * 
£lum B defcribatur hyperbo- 
la fecans perpendicula DE , ^ 
d* iifi Gf g, U corpus af- J 
oendendo tempore DG gd '| p 

deictibet fpatium EG ge^-J^ ^ 

tempore DG B A fpattum 

aiaaiiiia totius EGB-^ tcm^oic ABKI fpatium defcenfus B FKy 
atquc tempore IKIti fpatium defcenfus KF/^; & velocitates 
corporis ( refiftentiae medii proportionales ) in horum temporum 
periodis erunt ABED, ABed , nulla , ABFI, ABfi refpe- 
&ivc ; atque maxima velocitas, quam corpus defcendendo po-. 
tell acquirere , erit BACH. 

(^) Refolvatur enim re£bn- 
palum BACH in redanguU 
innumecayf Kl, Lm, 
&c. quefint utincrementa velo- 
citatum aequalibus totidem tem- 
poribus fa^a ; 6c erunt nihil f 

A k , Al, Am, A n-i &c. ut ' ^iVvkI iIvkLI iH 
velocitates toia; , aique ideo 
( per hypothefin ) ut refifientie 
fnec&i pondpio fingukmim tem^ 












/ 






j 


t 




n 









{h ) * Refolvantr enlm &e. Dcmon- 



pomm 



»1 



r 
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±z Philosophije Naturalis 

DEMo-ponim aequalium. (') Fiat C ad K vel yf5//Cad 
'^^^'^^^-ylBkK ut vis graviiatis ad refiftcntiam in principio tcmporis 
V^R^^H ^'^cundi , deque vi gravitatis fubducantur refiftentiae , &. mane- 
SecuVd bunt ^BHC, KkHCy LIHC, MmHC, &c. ut viret 
S£CT. I. abiblutae quibus coipus in prindpio (tngulonim temponim tir- 
Piop. III. getur, atque ideo { per mottis legem ii. ) ut iiicremcnta vc- 
^*^*'' locitatum, id eft» ut reaangula , Kli Lm, Af », &c.ac 
(^) propterea (per lem. i. Ub. n. ) in progreflione geometridL 
Quare fi rcflae K k, Ll, M m, N n, &c. produdx occur- 
rant hyperbolaB in ^ , r, j, t, 6tc. erunt areae ABqK, KflrL, 
LrsM, AlstN, &.C. (^) aequales , ideoque tum teniporibus 
tum viribus gravitatiB (emper aequalibus analogz. (>») £il au- 
temarea AB-qK {fn cml, 3. Im, vii. & km. viii. Uk, 
1. ) ad aceam Bkqut Kq ad^Ar^feu./fCad| AK, 
hoc eft y ut vis gravitatis ad lefiftemiam in medio tempotis 
primi. 

£t 



(i ) ♦ FiatAC oiAK &e. CumenJra 
fitAKkBi prm<mi«iiaijs Kfifteatic pria- 
dpio lempoirit womdi ,ti4uiAKkB«il 
A B H C Ibu .\ K ad A C , ttt refiftentia 
illa ad gravitatcm > retllaQgulam A H cx- 
ponet viffl gravitatis datam ; Sc (imili mo- 
do> cum ut A 1 > ad A k > ut refiftentia 
initio temporis tenii ad reCftentiam ioi» 
tio temporis fecundi , erit , ex atquo per- 
turbaxe A 1 ad A H, feu A L ad AC, 
W refifteiMia in princtpio te m po rii tenii 
ad gravitatcmj & iti dcinccp*. Quouiam 
verA gravitas motum corpoiis cadcntii ac- 
CdCfK ^uem rcfiftentia retardat, de vi 

Eritttii aufeicnd» eft vis refifteotiat ut 
leatur Ti» abfbloia qul corpoi deorfiim 
nrgetur. 

( k ) * Eifnperea. Redangula A B H C, 
KkHCfLrHC&c.diferentiit riMAk* 
K 1 8cc- 1 proportionalia, erunt in progret^ 
fionc geom«ric4 ( ptr Lcm. i. lib. i.) 

(l) * JEqu*Ui. (?8o5 lib. i.) 

(m) _e/S «KMn area AB qK C fcr eor, 
1. Unhldt & km. VUL fik t. ) •rfcmmt 
Bkq mKq 0i 'jkqfeumJCai Ag, 

Ecenim pec ca Leauiwa l»$ aicw fio r»> 



AilttieH rmni poAe eonftat » erigatar to 
medio perttt A K perpendicuiaris a c ad 
Hjrperbolam ufque , fiu-ile conftibit ex 
Elc;ncmis traj^eziufn A B q K fore ad Trian- 
gulum B k q ut tou «a perpeodicularii 
a c ( pro qul K 9 fumi poterit ) ad por- 
tionero ejus b c intra Trlanguium com- 
preheafiiffl, qax erit ( «x conj}. & zk,&*K 
Eltm. ) = j k q > e/l vetd ex aator» 
Hyperboia ea perpendicularis a c ad 
AB, utACadCaaveAC— iAK 
«cdiviMo, cft «K ptrpenriiaderii a e 
ad ac«-.«b firebcquaecft^kqutAC 
ad AC— AC+iAKfivei aKj Eiw 
SOatccABqKeftadarewnBqk m AC 
«d ; AK, Gve ut Red^ngoLim A BCH 
ad Rc^. ; A B kX j leu xr vit gravbatU 
<)uanexpoait Kc^lang. AHad r^ijlrmism 
in mtdio ttmprit ffimi quam «x^oiiit ro> 
^ig. A k. Ciim eatra fit A K ot vekici- 
iM liM friow H M|iCi » ao^oigt», erik 
J AK nt velodtas in medio icmporii pci- 
ai aeqoifita ; rciil^caiia cmib 
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Et ( " ) fimili argumcnto ' 
xtex ijKLr, rLMsy sMNt^ 
&c. funt ad areas ^jt/r, rlms^ 
smnty &c. ut vires gravita- 
tis ad rcfiftentias in mcdio tem- 
poris fecandi, tertii, quarti, &c. 
rroinde cum ares cquales 
BAKq,qKLr,rLMt, sMNt, 
iK, fint viribus gtavitatts aiudo- 
gc^ eruntareae Bktjy ^kir, 
r / w I « I, &c. refiftentiis in mediis fingulorum tempotum, 
hoc eft ( per hypothefin ) vclocitatibus, atque ( o ) i/eo de' 

^^''"^'"^ ^/f^- ^T'"^"' analogarum funimi, &en,nt 
^ea^fiA-^, B.r, Brns, Bnt, &c. fpatiis totis defcriptis anaJo- 
^necnonare.^^5^A^ ^BrL, AB.M, A^, &c tem- 
ponbus Corpus igitur mter defccndendum , temporc quovis 
" ^ tcmpore Lr.^ fplmum 

^ Et (^p ) fimiiu cft demonftratio mot^^expofiti m afcenfu, 

i:L^Zl ^iT:.!:j^":J!^ fump^^jSm^ comprche„ra ; ' (i^ 

lita eft ot TO RaTttans , hoc tn ▼elocitas ac 
proinde w reanentta tn medio tcmporis cut 
refpondet pan jfTumpta, ergo altenMndo » 
area flnguli trapezii eil advimgnifitujtitt 
portio rrapezii fiipra B HadTefiftemiam fivk 
ad velocitatem in m'-!!io temporis cai rcf- 
) poodet trape/jam, led areat toia trapezio- 
mm faBt abiqac zqaalrs , & vis gnmwd» 
' - " 

rapct 
iive 



DbMo» 

TU CoR- 
rORUM. 
LlBBK 

SfcCUND. 

Sect. 1. 

PROP. IIL 
H Fkoii. I* 



•ij^ . ''TgMmrnn arem. Saan 
Ikemm iftil arei$ pro Trapcziis rc<f^ris 
docantur ptrptndicularrs x z jr in OMdio 
paniumAK, K L, L M,MNad Hyper- 

conrtabit quod area tota finguJi trapezii 
( V. gr. r L M , ) ad eju. are, «Ecio- 
■«ni lupra B H fiditam( nemperlm» 
2L^*-?!?_*'' permedium trapczii d 



Ih «1 «^~n»;.Jr ""7'""' '"Fczii uu- mm rant abinac «qoales , & ri! 
^u^ ST.eTotr cV ^ "j,-"'? ^J*' "«'«'^» «gO «ft 



eoram ra- 

, — mpezioram fm 
BH , ut r I m s funt ficut rcnftcntiac fivc 
Ht velocuatcs , adcdque ot fpatia fioeulit 
tenpaftaib qoibw fefpeiHleiit defcriiiL 

«ccampcrpendiMUremfhocrft in«?m^ ?^ • P^""* ««mpofibw 

.,1 ,r . « noceit, incxcm- dclcnpta luru « ▼eiocioua ner Prnn tt 

goairumpto, wACadAL+'LM). hujufce libri. P« «^P- W- 
nrgo area tota nnnii trapezii ad eius ar^ 

SSionemfupraB^,a.ATadA:7^^^ .^^X^SL^^TS^J^ 

nem abCcKTsr inter A & medium partioibf. la tf^Mn^ 

T.S .Ifum, :t.r , fivc ( afTumpta commmriffl- tTTZ.?,^^ ' ^l'"' ^ " '^'J* 

«udinc A BJ utReaangulJm A H ,ld R«. ?f. «» d«remcnta velocitatum aqual»- 

Caomdliai AbA B &linel ImJ, a 1. totidem tempcnbus fada , & cnwt. 



X y ad A B five X z, ut A C ad abldflam C x 
lUi pcrpeodiailan refpoodemem ( q«« cft 
C L — 1 L M & divid«Ddo,eft ea prrpen- 

'^*'ac* U p««"»r ftpiM H 



De Mo. 

TU CoR. 
PORUM. 
LlBER 

6fECT. I. 
Paop.III. 
I. 




24 Philosophije Naturalis 

CoroL I . Igitur velocitas maxima , quam -corpus ca<!eiido 
poteft acquitere , eft ad velodtateni dato qoovis tempore ac- 

quifitam j ut vis data gra^^itatis , qua corpus illud perpetuo 
urgetur , ad vim leii^lentis , qua (1) in fine tempoiis ilUus 

impcditur. CSh 

citates totx ainitTx in princii>io fingulo 
mai MiraoniOi scqualium. Quia igitur 
totam reftiiiBvlom D B , exfooit ( ftr 
hyp. ) velochatem corporii 8c fefiftentiam 
mcdii velocitati proi>onionalcm initio zC- 
cenlus, rccLingula A£, Ak, Al, Am» 
A n &c. , exponcnt velocitates tcBtimu > 
rcillicntialque mcdii ioitio fingulomm tem^ 
porum zqualium. Fiat A C, adAk, fi- 
ve Redang. A H ad Redang. A k, ut vi» 
gnvitads ad reiiileatiam priatupio tempo- 
ftt lecandt» Sc vi ^nmntit adtlamr re^ 
firtcntia ( quod gravitas Sc refiftenria cor- 
poris alcindintis motum retardent ) 6c 
enint DEHC«KitHC,LIHC> 
M m H C &c. , m vires aUblm» qwbni 
corpus in principio fixigaleram temponn 
fetardatar , atqu^ idco ( per mot. Ug. i. ) 
Tcl ftr m»- 18. ) ut decrementa veloca- 
tMUii} td eft, ut redbi^ala D It ^ Kl« 
L m , M n &c. , & propterei ( ferLem. i. 
lib. 1. ) in progrciGone geometrica. Qua- 
r^ fi redx K k , L 1, M m, N n &c. , oo 
carratx hjrperbobe inqt 1 1 »» Scc. 
enmt aits DGq lc> kqrL) LriMj 
M stN &c. zquales , ideoque tum tem- 
poribus , tttin viribus graviiatis iemper 
mfoalibiii anal<^. 

£rigamr in inedio paftis D K perpendi- 
cnbris nfque ad E B > ertt area D G q K 
ad aream G E k q ut pars ejus perpendica^ 
hrii ad Hyperbolam ordinata ad ejus par- 
lem feliqnm trf(|ae ad £ B , fcd ( ^ 
Tkcor- 4- de Hyferhola , ea ordinaca ad 
Hyperbolam tit ad A B five ad totam per- 
pendicularem > ut A C ad cjus ordinatz ab- 
lciflam , ideoqae dividendoj c(l ea ordina- 
aad perpendicidarii}panetn feltqoam af- 
que ad lincam E B , Gvc cft arca D G q K 
ad aream G £ k q ut A C ad portioncm 
abfciilae imer A & perpendicolarem, & a(^ 
fumpti communi altitudiue A B, ut Re- 
daiigulum A H ad Rcdangulum itib A B 
& purtione abfcifo iuter A & perpendi- 
ci)iarem> ideoque area D G q K ad aream 
G£kq at vi< gravitatii id refilUndim tt* 



ve velocitatem refiduam in medio tempo» 
ris primi , cilmqoe vis gravitatis (tt ubique 
cadem & arcx DGqK, qKLr, ubique 
sequales , arexGEkq, kqrl, &c. erunt 
iempcTj ut refiftentix in fii^gialis temporiboe 
five m Kiocicaiei » tdeoqne « fperia (in- 
gtilii tempufculis dcfrripta , ac per confc- 
qucns arca totz G £ n t , erunt ut ipatia 
toto tcmpowGONt deliaripta> domi 
ABNn eiwK atvdocitani iof 




A.aKL%MN 



(q ) ♦ In fine Mfiforu Wuu impciuur. 
Eft enim velocitas dato tempore j A B r L 
acqaifita» ad velodutem alio quovis tempo- 
ie A,Bt N nofv&un» wredugidaQ AI »d 



Google 



PRINCIPIA MaTHEMATICA. Z^l 

Corol. 1. Tempore autcm au£lo in progTcfTionc nrithmctica , DeMo- 
fumma velocit?.fis illius maximiie ac vclocitatis in afccnlb) atquc ^^^" 
eriamiearundem diffcrentia in defcenlU(') decrefcit in pto-L^B£^ 
grellione geometrica. ^ * Slcukd. 

Corol. 3. )Sed& diflferentMB fpatiotum, qui in squalibus Scct. I. 

lineam AN, (tx dcm.) , & ideu velocitas Kam fi in afcenlii corporis capiantur tcm- FftOBL. I,' 



corporis cadentis cum arei A B t N, feucum 
tempore continu6 crelcit. Sed coinciden- 
cibus pundlo N cum punllo C & ordin»* 
ti N t cam al ympcoto C H , area A B t N 
iiifiriita evadit , hoc cfl , tcmpus fii ir.ti- 
nitom & velocitai maMma \ Quart^ rcloci- 
tai ouixima qnae etiam «mhuiRs «Hcttar* 
ell ad vcIo:itatcm dato quc\T5 tempure 
ABrLj acquiiir.tm ut A C adAL> uu 
«t redanguluiii A H, ad redangolnmA I ) 
boe e&, { «X 4em. ) oc vii ^viatk ad 
«im refiftemias in fine temporis A B rL. 
■ (r) ♦ Decrejcit in frjf.i fflov: girrme- 
wki* In aicenlii corpons tc-mporibus 
SOqki DGrl , DGtM &c. in ari-> 
thmctici progrtHionc creicentibus , abf- 
ci(i* C D , C K , C L, &c. in progri iiione 
.Momctrici dccrcriunt ( 380./^^. i.) led 
fiugiilx «bfciffie iUat funt ( t» dm. ) uc 
frnnma velocitadt ntixiime qttam expome 
linea C A ; & velocitatis rcfidax ouam ex- 
ponit iinea A K vel A h, vel A M 6cc. , in 
fine temp<^ D G q k , vcl O G r lo vd 
D G s M &c. Quare tempore audo in 
progrefEone arithmetica , fumma veiocita- 
tij maximas ac velocitaiis in afccnlu rc- 
fidu« decrelcit in progrelSone gcometri- 
ei< SimiK mtkioin deicenfa corporis pa- 
let crefcentibus icmpcribus ( vid. lig. 
no x-liii er. ) A Bq k, A Br L, AHiM&c, 
in pl^o^^^tvne aruhmetici> abl«:iflieCA, 
C K> C L, C .M &c., decretcnm in pn^ref- 
fione geomctrira ( ;8o. lib. i.), fed abiciflc 
iJlsQ lunt ut ditiLrinna: vclo.itatis maximx 
quam exhibet linea A C & vciocitaiis ac- 
qui&ae qnam exponit linea A K > vel A L , 
vci A M &r. , crclccDte igitur rcmpore in 
proerelHone arithmetici , dilTrremia vc- 
locitaiis maximsB > & velocitaris dato quo- 
vil temporc tn defcenlu acquidtx j de- 
crelcit in progi cflionc gcometrird. Hinc 
fi fiimma ilh in .'lcLr a & dir.cremia in 
detcenfu numeris exprimantur, erunt tem- 
pora ot •enii 



pora DGtjK, KqrL> LrsM> Ms^N 
SCe. zqualia > erit fpatium primo tempo- 
re dciLtiptum ut GEkq — DKxDE 
D G q K ; Ipatium tcmpcre fccundo viet- 
criptum utqklr=:KLxDE — KqrL 
( Ijve qaia K q r L=D ti q K )=KLxD£— 
DGq K > & iti de oeterit. Qoari diffe- 
rcntia Ipatiorum primo & recundo tera-' 
pore delcriptorum ell ut D K X D E — K L 
X D E, ided, ob<iatafflDE> ntDK — 
K L } & (imili argumento dif^rentia fpa- 
tiorum lecuodi 6c tertii temporis eft ut 




XL<— LMidtfiFerentia fpati' rnm tcrtlt & 
quarti temports ut 1. M — M N. Erunt 
igitar diffcrcmix fp.itiorum qu» in aK]ua- 
libus temporum diffcrcntiis deicribuntur 
ut ditFerentix DK — KL, KL — LM, 
LM — MN &c. , fed ( tx dem. ) ttrmiiA 
DK, KL, LM, MN&c, decrefcunt 
ut termini f rogrefnonis gcpmctrira: D C > 
KC, LC, -M C &c. Er:;o diflcr.niias 
DK — KL, KL~LM,LM — MN 
&c.> decrefcomi)tDK,KL, LM, MN 
&c. , fcu ut tcrmini progrcfllynis gcoinc- ' 
trica DC> K C, LC, M C &c. Eadcia 
dl deiBiOBfcaiiB pco delcenfii* 



Z6 PHlLOSOPHIiE NaTURALIS 

De Mo- tcmporum ditfcrcntiis defciibuntur » decrdcunt in eadem pio- 
Tu CoR- greliionc geomctrica. 

LiBtR ^orol. 4. Spatium vero a corpore defcriptum difTcrcmia eft 
Secuhd. ^^uorum fpatiorum quorum alterum eft ut tempus fum^tum ab 
Sbct.I. initio defcenfiis» & (* ) alteram ut velodtas, qux etiam ipfo 
( " -) deCcensSis initio «quantur inter Ce, PRO« 



Prof. I!T. 



< t ) * Almm» m vdoehgt» Nam (pft> 

num tcmpore quovis A B t N, in ddccn- 
Tu deicuptum, eft ut arcaB t n, tft au- 
tem areaBtn = ABtN— ABnN, & 
cftABnN iit velodns lenpoce A, B t N 
acquifita. 

( u ) * DefcensM initio aquamtir. Dcf- 
census initio eft atea aafccn A B ^ K 
) •qittltt reOangtdo ABKk. 

Ji. Sch{}!::'.m. Kx c^etronftritis non fo» 
Kim coriJoris alcendeniis aut e quiete deA 
cendentis motus deterinioatur > fed ettam 
ntotus ejufdem dui com velociute deor- 
fiun projerti &ctld inveniri potcfl. Nam 

(velockas prcjcdisnis vcl x;;ualis efl ve- 
locitatifliaxirnx j quam in figuris fupcriori» 
bus cxponit Iu-,ca A C , five redangulum 
AH, aut vclocitatemaximi minorcllj.mt 
• ei major. Si motus corpoiis dcor- 
: funi vcnicaliter projedi sequabilis eft , 
ob reliftcniiam graritati «qaalem & con- 
trartam. Si i>*. in linel kCi tii-fig. 
• ' f''?- V ) capiatur AL , t4 AC, ut ve- 
lovitas •.iroiedlict.is data ad-fflaximam, five 
llt fefilleniia jd gravitatem , & teropore 

fnovitLrt N, corpus dcfcribet , fp uiam 
rtn, 8c in fcie iilius temporis h.:L)ebit 

• velocitatem L 1 n N , codem modo ac fi 
i quietc cadcndo tempore ABrLj ac- 
quifivijret datam projedionit velodtatem 
ABIL, &deind^in moni pcrfeveraffct. 

• j j. Verum fi velocitas projecboms ma- 
jor fit velocitate maximi qoam corpos ca- 
dcndoacqiiirere poieft» mutandaerit New- 
TOHi conftrudto. Ceteris enim manenti- 
bus ut in conftrudione pro corporum def- 
ccnfu , producaniur redx A C , & B U, 
«4 a & b , ui fu redangulum AB ba ad 
leaangulum C H b .1, ut reiia luia tota ini- 
do m«tus ad vim graviiatis : vclocitas 

Cojtxlioijis cxponi jKitcrit pcr redlangu- 
m ABba> ciim reiiftentia fit ipifi iem- 
per proporrionalis , & corpin defceodendo 
Mnpoieq.«o«is ABiNjdcraibet^atiiio^ 




H 



A B b a X A N-)-C a y B t n, & velocitarem 

habebit Nnba, 6c tempore iiifinitodefcribet 
4>atium infioitum , vclocitatcmque habc-bic 
ti*]iin1e«*» lenninaH live maximx velocitaii 
quam corpus & quiete cademlo acquirere 
poteil. Relolvarur enim reib.ngulum A H 
in redangula innumera A k , K I , L m , 
Mut &C. quae fiiu nt decremeau velod> 
tanin cqaaisboi tettdem temporibot fida. 
( cfim cnim rcfiftentia gtavitatem fupc- 
ret, veiocitas decrelcit ) erunt , nihil 
Ak, Ai, Am, Ait, &c ut vciocitates 
ami(?x , & idc5 rcdangula a B , ak, al, 
a m , a n, &c. , ut velocitates refiduse rcfi- 
Hentiis jjroportioi)ult.-S;, prini;i jto fintjul.:rum 
temporum aequaiium. Quooiiim verd gra- 
▼ttat motoB accetcnt^m refibaDare- 
tardat, de vi refiltentia! fubduc.tiir gruvi- 
tas C H b a, & manekuntreclan{;ula ABHC> 
K k H C, LI HC « Mm H C virea 
ablbluts qnibus corpus tn principio fin- 
gulorum temporum aKjualium retardaiur , 
atquc idco ut di.'Crc'n'.ci'ita vcloJtiuum , id 
eftj ut re^ngula Ak, K l,Lm j Mn, & 
proTterdl perLem. t. Lib. a. in progreA 
ficnc i^conietricd. Quare ( ;8n. I;b. ) 
eruiic arcx ABqK,K(]rL, Lrs.Mj 
M s t N , &C. aeqnaies , ide6qae tempo- 
ribus lemper sequalibu* anale^ £lap^ 
igitur temporc quovit A B t N > corports 
ve*o.itas relidua erit ut redanguluru 
N n b a , five uc reda N a « led Ipacis 
nt velodtM& tmgu cpi i |u naini , 
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Db Mo- 

TU CoR» 
PORUM. 
LlBBR 

Secu^o. 
Sbct. I. 
Prop. IV; 



Prihcipia Mathematica. 27 
r PROPOSITIO IV. problema il 

Pqfito quod vis gravitatis in medio aliquo Jimilari uniformis Jit > ac 
mdat perpeiidicHlariter etd ptamm hriuntis > dejiain mttmH pro- 
jedilis in eodemt rejijlentiam vekcftatis propertfMshm patitntis, 

^ ,Et loco quovis D egre- 
'dktiir pro jc£b]e fecuii£iiii 
lineam qaamvis ie£faun 
Z>P , & per longitudinem 
D P exponatur ejuidem 
velQcitas fub initio mo> 
tus. A punclo P ad li- 
neam horizontalem D C 
( * ) demittatur pcrpcndi- 
culum P C, & fccetut 
D C in ^ , ut ( y ) fit, 
D A ad A C tit refi- 
ilentia medii , ex motu 
in altkudinem iiib initio 
orta , ad vim gravitatis ; 
vel ( * ) ( quod perinde eft ) 
ut fit re£langulum fub 
£f &: D P ad reaan- 
gulum {ub A C UCP. 
ut lefiftentia toca fiib tni- E 
tto motus ad tim gravi- ^ 
tatis. Afymptotis D C, 
CP defcribatur hyperbo- I 
lai quayi» GJ^^ fecana 

ergo fpatia (iKgulit tempufcalis defcripta ; 8c quoniam D P «tponit velocitatem pro]<« yj) 
£uat ut ea vdocitas N a duda in temnu " ' 

l«jtN, ideftutNCxtNxMN+C« 
ytNxMN=ABHCxMN-^Ca>« 
MstN, YobNCx»N=:ABxCA, per 
lieor. 4>*<k|||¥^ IQtiar^ ( compoiiendo) 
fiatiamtotom tempore A fi cN defcriptam« 
«ritmABHCxAN4-CftXABcN£ 
ABbaxAN + CaxBtn, ob A.BtN 



Cdom», CP exponct TClociiatem veniodem» 
itDG iMocitatem hoffa B mrie iiii ftr hg» 

notHi eor. i. d* x. 

(y)* Vt D A ai AC ttt reJtJhntU 
<^c. , aut , quO'J idem ell fcr cr,-. i-v 
fp». ttl» >utfitDAadACut velo- 

aaan (en terminalem. 

(a) * KW ( qttodferinde eft ^tttftt ri- 
mgnlm &ts Nam dUn fitPj? »d C P 



Z8 PHlLOSOPHliE NATUaALlS' 



Db Mo-perpcndicnla D G-i A B \n 
Tu CoR- C 6cB;6c complcatur pa- 
'liber ^^^J^^^ognmmum DGKC 

Secukd. ^"i"^ ^''^^'^ ^ ^ '^'^^^^ 
Sect.I. Capiatur linea N 

Fkop.iv. iiit ratione zd O B qvSc 
^^«"^ D C €it id C r; & ad 
reftae D C pundum quod- 
vis R ere£lo perpendiculo 
, R T, qiiod hypcrbolaE ia 
T, & redis Z: //, G K, 
D P inly f & oocur- 
lat ; in co cape r ae- 
t G T 

q»»lcm-jj-, vd (• ) 

quod perinde efl , cape 

.» - , GTIE 
KrxqQaleiii — i & 

projeailetemporc DRTG ^ 
perveniet ad punaum r , 
defcribens cutvam Eneam G 
DraFt quam punQum r 
fempettangit, perveni^s 




R A 



autem ad maximam alritudinem a in perpendicQ]b.<^i{, flc poH- 
ea. lemper appropinquans ad afymptQtonPC Eftque vdocitas. 
ejU&inpunao quoyis i» ut cuiv« tangcns Q, £, JL- 

' . Eft 



tt fdbcitas tota pTO)eatoiiii wlodt»^ 

veTticalem , ac proinde ex lege rc- 
filler.tts ut rcfiltentia toa Cub initio ad 
^iiPientianj cx niotu iji aliitutiiti-m, & 
fit D A ad A C itt ttBiieni» tueJii ex tno- 
tBin althiMBjiem vim gravitatis ( fer 
«^gudf/Tm ) , erir pcr comoofitionem rar 
aoaum & ex ajquo D A x D P ad A C 
X C P ut renriemia lora ex laotu projc- 
ttJOfiis ad vini graviiatis. 
ir. ( a ) ♦ <?ffoi ;*rj«.ie fit/f R f 
'qti^ikm 6:e. Cum cnim iit ( prr h> p. ) 



R V^> «ti iriaiigDlafimilia D R V, D CPi 
eritN :QB = D&:AV, &ideQAVs 
DRxQB 

» Setl teftu^pdiun 6 £ I cs^ 

OtXGE=:DR xQB=GTIE-ftGTi 

GTIE DKxQB— tGT 
«laeo- " — 



R V — 
t^T 



N 

tG T 

GTIE 



N 



Quare fi capiatur Y r ss 
-RV-^VrsKi]. 
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PRiNciriA Mathematica. 2p 

- lA eiurn N ad P B m D CsA C F feu D R zd K A', De Mo. 

DRxOB TuCoR- 
ideoquc A^acqualis 6cKr(id cft K^— ^rfeuPoRUM. 

DR^PB-^tGT ^ „ DRy,AB -RDGT 
> (b) squalis 



Prop. IV. 



ponatur jam tempus per aream RDGTj cc ( f>fr le^um co-2kqbl.U, 
rol. 2. ) diliinguatur motus corpom in duos , unum sUcenfiis y 
alterum ad ktiA. Et cum tefiftcmia fit ut motus , ( < ) diftin- 
guetur etiam bxc in partes duas partibus motus proportionaletf 
& contnims: ideoque longitudo » a motu ad latus defcripta» 
crit ( per frop, 1 1. hujus) ut(*» ) linea D R, ( « ) altitudo ve- 
ro ( ^er prop. i i i. hujus ) ut area DRk^AB— RDGT, 
(f) a;qualis eft rcaangulo DRkAjQ^, ideoquc linea illa Rr 

(fcu tunccft ad DRxaAB — AQ^ 

feu Q^B ad N , id eft , ut C P ad D C; atque ideo ut motus 
in altitudincm ad motum in longitudinem fub initio. Cum igir 
tur Rr femper fit ut altitudo, acDR femjjct ut longitudo ,.. 
atquc A r ad 1> Jl fub uiitio ut altitudo ad bngitudincm : ncccile 
•ft utH r (empei iit ad D R ut akitudo ad longitudinem, & 

pfop^ 



ARXA B — KDGT 



N 




&c Efl enim 

^ DR xRI -^RDGT 

^ N 

R V — Vr. 

( c ) * Dt^Kgimtm ctMjn /mk &(• 
b ci > qaam traAamu» , refifJ^nrix hy po- 
tfiefi m.tus compi^nere .ic divulcrc licct 
Codcm modo quo comuonuntur tk. divi- 
duntur in vacoo } quo^ in «itiis refifl^ti- 
Ox hypothcfibus ficri non potcft. Cum 
enim refUlcmia velociiati proponiotwlis 
efl t Ipatia vdeCMariiNH Aparaiit & con- 
wQi» eodem (emporb momemo delcri- 
veaiM. w refiftemiae minaunmr In eldem 
^fUm habeni imer fe rationt-. 

(d) * Ui Abir^ D R. Exponitar cnim 



initio per lineam D C. Unde tempm 
exponi pocerit per aream h7p< f holicam - 
D R G T , & fpatium hoc tempoie de- 
fcriptum pei lineam D R > prr tor. prop. 
Sl. hujus. 

(e) * jUiki$4» verh tic» Com emm 
it D A ad A C «t refiftemia Teiiicalit ad 
gravitaiem ( j>er hyp. ) ; area G T I E , lc» 
eiaequalisDRxAB— RDGT, entutal- 
titudo motu vcrticali defcripta ( fer frop, 
III. hujut ) & quia ) por tonftrud. ) cft. 

DRxAB — RDOT 
Rr = " i ideoqueolr 

ditumN, Rr utDRHAB— RDGT, 
crit altitudo ut R r. 

(f) ♦ Mfttit* efiveG*ngu!o &c. Nim 
coincideme pmdot com G , evapcitit T »• 

rcfpedhi R t feq A Q.» fitqoe «"S*^ 
ccns RDGT«9uUsRDGt(ai D&K. 

DJ 
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Philosophi^ Naturalis 

Db Mo propterea ut corpas moveatur in linea DraFf quam piin^m 



Sect. I. 
Pmp.IV. 

u. 



Tu CoR- J. ( j X perpctu6 'tangit 0. £. A 

PORUM. ' r i «» 

LlBBR (g) 54. ferftmo umgii' Quomam Mf 

S£CUMD. tcm D A eft ad A C ut refiftentia cx mo- 
tu verticali Tub muio orta ad vim gravi- 
catis j tcmpos lotius afccnstis ccrporis erit 
III. hujus ) , quo 
etiain tcmporc pcrLurrit corpu» longitu- 
dinem D A , & idco ad maximam fuam 
aldindioein a pervenict ubi erit in per- 
pnidtcalo A B a , & poftea femper appro-l 
pinquat ad afymptoton P C ( per Cor.' 
Frop. II). Per pundum 'quod»is traje» 
Aorix r agator r T horizoonH D C pa^ 
rallela & verticali C P occurrens in T , 
verticalis M m ipfi R r infiniti propinqua 
fccct rT in n 6c tangentcm r L feu cur- 
vam io m : dc qaoniam motui cor|^rit ia 
locorper arcnmrra dividi poteft m no* 
rum horizontalem r n 5c vcrticalcm n m ; 
erit velocitat horizonulis ad verticalcm 
Kro adn m> 9c ad oUimM leouidum 
tan^ntem cnnrc m r n ad r m. Sed ob 
fimiUradinem triangulorum rn m , rTL> 
dlrn:mn=zrTvLlRC:TL, &rn: 
tm = R C : r L. Quare ciira A C lit ut 
vclocttat hottzoa ul i» oorpon vn ioco r 
refidua cx vclocitatc D C quam fub ini- 
tio mftus habebat in loco D ( prr Cor. 
Prop. II. ) ; erit T L ttt velodtas vcrti* 
ctlu corpori refidwi C9t velocitace inttiali 
C P > & r L oc vdodta* oUiqua In arca 
r m ex duabus r T , & T L compofita. Eft 
itaque velodias Sc proinde reliltemia cor- 
poiii in pmSto qoovb tnjcdoris r nt 
corvae tangens r L. 

J f . Hinc per datum trajedoriz punclum 
r duci potefi cangcns r L. Nam velocttaf 
vcrticalis L T in loco r eft ad velocitatem 
verticatem G P in looo D , nt rcAangu- 
lum R Bad reftanfjulum D B (f ide figu^ 
nm UX1UJ ) five ut R A ad D A ( crr 

C F V R A. 

Prof. III. ) ; idcoque L T 




RK^ F C 

idcoqae 0 B = AB— 60= 
area bjrpeibolicB R D G T 
lafieoi R T xd » s= - 



arcaR DGT=^fc.S. , Pneterct 

( per conftr. ) eft C P ( /) : DC ( e ) ^ 



e — * 



N 

~hx. Quare crit y = 

e—g t—g 
Eft ciiam ( fer conftr. ) D A feu e — g ad 
A C feu ^ ut reliftentia medti ex ntota 

in altitudiucm ad vim ^ravitatis , & idco 

{)er Cor. I. Frcp. III. ut n^locitnt virtitA- 



D A 

se. Ex fuperiori conftrudlione iaciU de- 
ducitur aqnatio ad traieftcriam D r a P. Po* 
fiti$enimDP=:fc, DC = e,r P=r/, AC 
AB = fc, R r:±jf,& D R = x,crit (fw 
alMr. 4*-. dlr liyftrb. I». ) D C (c) : 

AC(f)=AB(ib):GDs^,ftKC 



qoam exponit reda C P feu /, ad t». 
lotbMem urmuudem i & ideo G vclodtas 
terminalif expoi»iiir pcr Itncam « > habe- 

MtBrc=^,Undcfe j sg' * ..-j.S.p-^ 
9c rtunptis ibniomlnii d 7 = ' ^ - 1 

M d X , I 

Tj^;^' Si potniarRCfirec— «rssi 

em 
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n R yfR PORUM. 

qae fi producatur K T ad ATut (h) fit iijtaBqualis —^-^ 

id eft, fi compleatur r^Tnllclogrammum ACFY^ jungatur D y^^cr. l. 
fecans CT in Z, & producatur A T doncc occuzrat DY m^^^ 
IV •* V R DGT 

eritAroqualu — — ^ & proptcrea tempori propor- 

tionalis. Cfz 



^ ^ iograrrmtm A C P Y am \ \ — C? , d 

4- ^ £t qwa evanerceme > , eva- }"»gatur D Y fecatu C P in Z, & prodtH 

mttck quoqiie m » inreniaHr tnAm '^"f ^ J <ioof^ occurrat D y in x vilor 



••.«.• * * . - 11 X qui hoc modo repediur idem erie 
•S— &llillCjF=s— 4- *.t.e—, DRxAB.\ 

, ' cumvaloce tpfi affignio ( «l^ 

«.«X.c=-^— jX.^-|^. jEfteiiia£.<sL4-jr itfig. ttxt. fag, xl ) erit cnim D A: A Y 

' 'e — i CP AB 
— — i. — Wo = -j^i quippe per nae. Hy- 

>7. Ex hac aequatione alia deducitur inter ?^ ? * * * 9 = D C : 

9V&Vr. SiedmdicamurDV=t/& AC & €«Terteiido A B : A B - A Q 

Vr=:«, erit ob uiangula D C P , DR V /fy^ QB1~DC>DA— — ^S^. 

fimilia, DP(A):DYCt/)=DC(»): ^ B * 

, tv . e6— e,; CP ABxCP^ CP 

liR (,)=-, &.deoe-,=-_ «^«o^Bi^Dc^^^^^-^DcTQB 

lc ^sj^» finiliterentDCCO: = -jj-exeonftra&eifogjs^ , & 

iCP(/)=DR (^) : VR=f^ , ideo. ■ qu» eft vdor R X repcM» 



=: R r = V R — V r =-^^— ». Qq». 



pcr conftradHoDem , idem eft ac vafer 

ABx DR . ^ ^ 

' /t» «ev * N — ipfiafEgnatui perHypothefim. 

ieW.eliit«i^-«=-^*.I,.— ,& DR XAB , 

fgv—aev b * N 

.*=~TI t-4.L.— . Sed ( cx de. DRxAB DRxAB 

- Xr=RX-»Rr=: — 5 — — — r= 

'•)«=^^, aiq««ideo«e— RDGT R DGT 



piop- 



PHlL0S0PHI^*NATTfRALI5 
Di Mo- Qff^, 1. Unde fi capiantur innumeWB C R , vel, quod pef- 

To CoR-inde eft, innumewe ZX in ptoj^reflione peometrica; erunt to- 
poRUM. ^jclgj^ in (' ) progrefnone nrithmetica. Et hinc curwA DraF 
Sbcomd (^) per tabulam logarithmorum facile delincatur. 
Sect. I. (^orol. 3. Si vertice /) , diamfitro i-><J deorfum produda , 
Pkop.iv. & laiere re£lo quod fit 
fAou.U. ad 2 D P ut refillentia to- 
. ta ipfo motus mitio ad 

vim gravitatis, patabola 

conftruatar : vdocitaa 

quacum corpus exire de-. 

bet de loco D fecundum 

redtam D P, ut in mcdio 

uniformircfiftente defcri- 

bat curvam DraF, ea ip- 

fa erit quacum cxirc de- q 
, bet de eodem loco Dy fe- 

cundum candem re£lam i> 

DPfUtin fpatio non re- ^^^^^^^ 




Ob trlangula D A Y , YPZ fimllia, eft 
l; A lcu « — * ad A V vcl C 1- lcu/, «x 
Y P vel AC reuf ad P Z » idco^ie P Z 

=: ^=«.TnangulafiaiilhI>RXiYPZ 

dut «MmYP rea;adPZia»«» utDR 

fen jr ad R Xj & praptereaRX = ^ Unr 

« * 

de cikm fit R C = e — asfuuo jr= -j- 

e DG 

— «L. fietRr=RX— PZxL^. 

DC 

Verinn «im P Z. L. — fit Logatithmuf 

ntlonis D C ad R C in Logarithmica cujus 
liibtanecfu eft « five P Z > diccndo uc fi^ 

DC 

tangcns tabnlannBadPZ^iu L. i t»r 

j g lie defnmpras ad ejaTdem qvaatitkrif Lo* 
{tf. DC= faC P-sjj A C =^1 '^ t^ garitbmnm ia L^arithmici cajnt fubtan- 

geoi cft F Z. Invcaietv itafoe F Z x L.^ 

«P» 



proptcrea, ob datim K, Xrell ut area 
R D G T j idco^ue uc tempus quo cor* 
pus ex looo D perventt' in locum r. 

( i ) * In pfogrtjpcne arUhmetica. Nam 
( ? 80. lib. 1 . ) icmporibus lcu arcis R D G T 
in pro^reiFi. vx arithraetici crercentibut , 
abfcink R C in pfogreiSone geometridl 
decrefcunt , & vice venj. Quare verti- 
Calibut X r , qux funt ut artx K D G T , 
in progrei&ooe aritbmetici crelcentibus , 
OOnvIpondeiMs ablciflse R D dccrclcent 
ia progreflbne gcr^motrica, & contra. Sed 
ob triangulorum DKX, DCZ iimilitu- 
dincm , ell D C ad D Z ut D R ad D X, 
& divifim ut R C a l Z X : quare ob da- 
cas D C & D Z , crt Z X ad R C ia da- 
ti rationc , & idro Z X crelcic vel decref 
cit in eidem ratione cum R C. 

( k ) f 8. FtrulMm Ligsrbhmwimi fa- 
aii Mhumm. Dicaumr enim> ut iu 



Dft=:*, Kt^y i dc crit 
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Principia Mathematica. 

dftente defaibat patabokm. ^am ( ' ) latu« redum parabola: Db Mo- 

■epe tAai* TQlgans LogaritbiiMinmi? ft 

Jr:tie obtinebitur R r orfiinata ?.fl rrijcdto- 
rum Df a F j fic fic punJum quouiibct r 
in illa deteTininabitur. 

19. Ex hii fimpliciffima dedaaiiar tra* 
ledoric D r a F per Logarithmicam coii> 
ftrudio. lifdem enim po.itis quz in co« 
roUtfio I* hujus praelcripta tiint, afymp- 
toto CZ & fubungente PZ deicribamr 
per pundum D Logarithmica D K k G fe- 
caw R X in K. Capiatur X r = R K , fea 
R r K > & pondum r erit in trajedo- 
sii qMtfitl D r a F. Nam ex puodo K 
dnntiir ad C2 perpendicolom K E > erit 
C E feu R K Logarithmus raii jtiis D G 
adK £ vel R C( J4 )> ideoque erit ( 58 ) 
Rr=RX^RK=:XK, &hiiicRKc 
RX — Rr=Xr. Q.E.D. 

so. Hzc conftrudlio hoc etiam commo- 
di habet , quod llatim tnveuiantur altita- 
do maxima A a & horizootalis ampUm- 
«b DF. Eftenim Aa=Yks (Bcfiex 
punAo G interfedionis Logarithmicz cnm 
Lnei D Z demittatur ad D C perpendi- 
G F , erit D F amplitudo JadWi : 
coiiKidcnte X cum G & X K feu 
R rzzoy 6c idco cuincidit pundum r cani 
R in horizomali D C. Pariter piiixflum r , 
<VV> trajedoria D r a F redam ^aamlibet 
p c ex pooAo D ad C Z doAam tecat , 
inveoiiari fi capiatur C H Z4]ualii c Z , 
jungarar DH Logarithmicam fecans iii K> 
8c ex ponAo K demittatur ad D C pcr- 

Eendicuium K R , qood lineam D c (eca- 
it in pnndo quclito r ; erit enim R K : 
CH feuZc = Dr:De=Xr;Zoidc»* 
^oe Xr = RK. 

St. Qnomam velodtas pR){eftiomf cft 
ad vpIorit.nem terminalem , quf data tft , 
utDFadPZ(j8)ift manct velocitas 
proiediooif & iinea D P , mancbit quo- 
qne LoorithmicsB fabtaogens P Z > 6c ideo 
una eademque Lcg-irithmicse fpecies de- 
(cribendge trajf^on* Dr a F fuiiciet , ot- 
cannqae mutetur projedionis anpulus P DC. 

( 1 ) < t. LatMi uOum taraMm hmjm &«. 
Eft enim V r fpatium innniti parvum qaod 
corpus vi gravitatis defcendendo cielcribit 
in medio tefifteaie ^ 




pofculo dato defcriberet ia mcdio 
refifteato ( « ). Scd corpat io medio 
refiftente projeAam Tt gravitaue dcfcrt* 

beret arcum parabolz D r , rujui tangeni 
D tt diaaeter G D £> abiciOa D M s 




V r ; ordinata M r xqualis tc pmOda 
D V ( 40. lib. I . ) , & ( theor. i . dt 
paraboim lib. i. ) reOangnlttm lob latere 
Vedo 8c abfdM D M Iba V r «qottw 

quadrato ordinatx M t feu D V. Qua- 
re latus reAum parabois h«jw 
DV» 

tflt ioitio cft - y T "» 
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54' Philosophijs Naturalis 

* • . f. _ - . . quad. 

nujus, ipfo motus imtio» eft — ri : U Fr 

y r ' 



(°»)eft 



tGT ^ DRxTt 
leu 



. Refitaautemqux, 




N :> N 

fiducerctur, hyperbolam GT^tangeret in G, 
( " ) parallela eft ipfi D K, ideoque T t. eft 
CKxDR ^ OBxDC ^ 

"-^Q- * ^ Nem^ ^p—. Etproptcrea 

, ^DRqxCKxCP 

iDCq^j^B '' ^^^i^ proportioiia- 

t . ^,,. ,>» Df^q^CK^CP^ 

. ' ^DPq^OB ^ 
. t ^ Dytmad, aDPqy^pB . , _ 
latusfcaum — ^?;— F^d^t-cTCxcJ^'^^ ^^^*^'^?^^ 

tionalcs.g2?&C3C,£)y#fic./^C)^^^— , ideoqueadai)P,iit 

DP*DjizdCP*^Ci (P) hoc eft, utrcriftcntiaadgravitatem.^.£J). 

Corel, 4. Unde fi corpus, de loco quovis D^ dsnA cum ve- 
locitate , (ecundum re^m quamvis pofitione datam D P pco- 
jiciatur; 6c refiftentia medii ip(b motus initio detur , inveniii 
poteft curva D r a F , quam corpus idem dcfcribet. Nam ex 
data velociute ( <i ) datur latus ledum paiabolse , ut notum eft. 



(m).» Vrdi 
l>itXTf 



tGT 
N 

» efiiie(bente«iiinDRteQc* 



DRx»xCKxCP 



( pef iwfir^ ) /«» = Vr i invcmctor V r = — 

•prcfortivnaiet ^fl cJt 
C^f. Nam ( fer Hmr. 



(o) * Id fft, ob 
CK, D A & AC 



X jr ' ' — * liiL, u Acr /i c cc. Nam ( jw i*nr. 

_ t G T D R X T t ^.'^3 ° C ad AQ & d.v.rim QB 



N " xN^ 
, (n ) » />«r«/lrAi D /T , ob K C 

sDGi & labnngemem hypertioiaBxqtu- 
lem ablcilGe D C ( prr ihrar. i. Am. 

/ii. I. ), Cum aiucm cvaneCcii G Tt , nt 
Tt ad t G leu D R ut ordinau G D ica 
G K lolNangeniem , fiv» mI D C , & 
_ CKxDR^ , QBxDC 

•^^'=-1,0— EtJr««rcF- 

( ftf eti^, y» (^are 11 loco liir& T hi qualuliier de&(tptnm> tom e» effc^ co- 



. 

eftadCKwDA adAG> jdcll 

QB DA. 

CK~ AC* 

( p) * Hoc HI, m refi/kniia «4 gr^ni* 
mmt peff Gooftnid. ProbL IL 

( q ) * Datm Imu rtQum farabolit &e. 
Dati velocitate (ecundam diredioDem 
ni^ciuu DP^ datttr tum fpanam fiaituni 
in medio oon refillentc tempore dato z- 



1 
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£t tutnendb 2D P zd latus Uliid K^him» ut eft vis gravitatif 

vim reriftemiae, datur D P. Dein fecando DCin ut 
fit CPxACadDPxDAin eadem illa rationc giavitatis ad 
refidentiam, dabitur pundum^.( '} £ttnde datur cufvai^rtfF. 

Corol. 5*. Et contra > 
fi datur curva D r a Fy 
dabitur & velocitas cor- 
poris dc refiftentia medii 
in lods fingulis r. ( ^*) 
Nam ex datl ratione C? 
x-rfCadDPKDy^, da- 
tur tum refiftentia medii 
fub initio motus , tum la- 
tus rcclum parabola: : (0 & 
indc datur etiam vclocitas 
fub initio motus. Deinde 
ex longitudine tangentis 
r£,datur& huic propor- 
tionalis vdocitas , & ve- 
locitati proportionalis re- 
fillcntia m loco quovis r. 

CoroL 6. Cum autem 
longitudo 2 D P f\t ad 
latLis redum parabola: ut 
gravitas ad refUtentiam 
in D ; 6c ex anaa velo- g 
citate augeatur lefiftentia 




DbMo. 

ttjCox- 

PORUM. 
LlBER 

Sbcumd* 

Sect. I. 
Fiiop. IV. 

Pioiull* 



tur rpatinm Tmicale finitum V r eodem 
l empc w vi gravitatis defcriptuin , id cl\ , 

danrur r rdlnata Sc ablci/Ta parabolx , qui- 
bus datis datur lUiui lattts re^um ( pcr 
theor I. de parab. ) 

(t) * E$ mdt jUtm (urv* D r tFt 
nott fiihwn coiifli uftionc per hxperbolam> 
fed eiiam conftruL^^icnc ilU qux per Loga- 
rithmicam ablolvinir( 5^0 Nam invcnti 
D \\ lumcnda ell Logartthfflicz fubtangens 
P Z ad D P in ntione gravitatii ad refillen- 
aua liib iamo mguU j 6c idco L^acith- 



micx fubtangetu P Z erit etiam ad D P 
ut z D P ad lataf redom parabolc. 

( C\ * Sam ex dM& ratkmt C Px AG 
ad D P X D A , id elt ( per conftr. ) ratio> 
nc grivitatts ad refifteutiam totam fiab 
motui bitioj dabttur refiftentta) obdatam 
gravitatem ( pfr /Irjfp. )> & <iaia X AC 
eft ad D P X D A ut 2 D P ad htus reaum 
parabolz ( percvr. ].); dabitur iliud iatus 
reduni. 

( t ) * 6^. Et indt datur etUam vtloMMS 
[ub tnuto tnoiiu. Nam dato latne tcdo 



4%, 



TU CoR- 
PORUM. 
LlBBR 

Secukd. 
Sect. I. 

P«OF.I7. 



^6 Philosophije Naturaii^ 

in cadiefm ratione, (** ) at latus Te£him paiabolfle augeatur in n- 

tionc illa du).>lioata : (' ) patet longitudinem zDP augeri in ra- 
tionc illa fimplici , ideoque velocitati femper proportionalcm c(- 
fc, iicquc ex angulo CDP mutato augeri vel miRui > niii mute- 
tur quoquc velocitas. 

Co,-g!. 7. Unde liquct mcthodus dctcrminandi curvam DraF 
c.x pha;nojncnis quamproximc , & inde colligendi refiftentiam fic 
vdodtateni qaacum corpus projicitur. Projiciantur torpora dua 
fimilia & squalia eadem cum velociiate » de roco Dr Tecun- 
dum angulos diverfos CDP, CDf,iK. oognofcantur loca Fr 
ft ubi inciduntin horizontale planum D C. Tomt aiTumpta 
quacunque longitudine pro D P vel Dp , fingatur quod refi- 
ilentia. m D iitid gravitatem in. tatione qualibet >. 6l expona- 



pttribofae DrZ; qnam gniTe mme&iMn. 

refirtcntc deiiribit , & d.itl pofitione tan- 

gentis D ? cum didmctf 0 D E > par^bo- 

la detcribt potcft-) dattir anMn io (iogit* 

lii lods veiociiai oorpora grav!s parabo- 

lam ilatam defcribentit: Sit enim ablcif^ 

fa D.M veriiaili 7 r acqualis & paraltela, 

tc ordioata M r etiam ffc^ualis dc paral- 

Mt fnigomi D V i dttn^ tnm-vclecitw ' 

quam corpi» grave i pundo V tadcndo 

per alticudineiB datam V r iiabei io r > 

tu-n tcmpus quo ildmdtncm iUun defoi- 

hit, Cc htnc dimr. tcmpw idem 910 mo- 

tu nnilormi defcribit fpattnm darom D V 

( 40. lib. T. ) , idcoque datur velocitas 

tuulbrmif per tangcmem D P, ^ox elt 

ipfa velocttat pro}edUonit in D. 

( n ) ♦ /fl«r/ nC.nm fMokoltt au- 

gearnr. Nam ciim velocitas lecundiim 

tungcniem D V URifijrmis %ponatar 

(40. iilf. I. )i Si, dato temporcqno de- 

fcribirar p V , velodtM tUa crefcar, cref-. 

cct D V in eadcm ratione , rr.ar.entc rp,i. 

tio vcrticali V r hoc eodcin tcrapcre da- 

to dcfcripto i fed latw rcdmn p«r^Mai 
DV» r-"-v. 

DrZcft---- {'prr eor. 3.) & quanritat 
D V ' 

—^—n\Mcntc V r, crcfcit ut D V 

Quare latus re<tlum paraboUe DrZ auge- 
iw ia rationc duplicart vdociiaiw. 




( X ) ♦ Pm$ hHg imdinem z D P &et 
Gravuai diearar G , refiftentia initio mo- 
I"* A-j latni rcAom paraboix , ut lupra > 
DV* 'dv» 
-yy ; & erit i D P : = G : Jli ideo- 

GxDV» 

^^inrvT' ^ 

D V » 

Vrfc C,aDPfeftat —^— , & quiaH 

cft nt vdeciras , fea nt D V > ait ctiam> 
xDPut D V, Gve 01 velodtai(j*r 

tmju^tturtm ). 



PRINCIPIA MaTHEMATICA. ^7 
tur ratio illa per longicudinem'qaamvis SM. ( Deinde.per De Mo- 
Gomputadonem^ ex longinKiine illa. afliimpta DPr ^^^'''^"^^^^g^' 

iLlBBR 

Secukd. 

Segt. L' 
FaoP.IY. 

PJM»BL.IIj 





longitudines D F> Dfi^c de latione pet cakulum inven* 

ta» (') auCbcatnr tado eadem per expetimentuin inventa» &i 

cxpot' 



totnfut/ttionenu 

DatJ enim D P longitudine 6c podtione , 
dantur CP & D <Sc dui. ratione refi- 
ftMus in D id gravitatem dantur D A ? 
& A C pcr conltrudionem problcmatis 
idius: Hisaatem datis> curva I)raK(vi- 
dc figuras ruporiores ) deli-ribr pored > 6c 
hinc inveaitaK ain|>iinnitt hoiaomato -D F • 
caaftiDflioae.per hfperbohun vel pey^ltf»» 
gnrithmicani ( ?v ). Si autcm rom voluo- 
rnnus caiculo tr.Khre, uii potcrimus jc- 
a X e, 

quationi jf- — — a. L. (<fi)inqaa 

g e — * * 

i^.iit )t = Di i poaciukcft/= o> &»* 



quatto net — -sL.— — > ex qul perre- 
g 'e—x 

grcfTum rerierum > vel per alias approxi- 

maiioncs invctiictur x per^ Sce f feu D F. 

pcr AC &: D C. ' 

( z ) 6f. Ati^ttasut Mtio e«(I(m fet tx- 

perinmatm bivma i tc6 tuhH dl refidai « 

rciiW niTumpta fuit ratio reGrtentiae ad 

gT.'.. irutemj fi quid refidui fiiciit> expona- 

tur difjliitniia pcr M Nam fi rcCt<J af- 

iiim|it4 fuil ratio refifleatix ad gravita- 

tcm, curva D r a F per conllru^ionem vcl 

pcr computationcm dcicripta fimilis cft 

traj^dolis tjfu^ dbrptu io laedio iciiAeu- 

£ } n 



?8 



pHILOSOPHIiB NaTURALIS 



Mo-expoiiatiir di^centia per perpendiculQm MN, Idem hc ite- 

TuCoa-rum ac tcrtio, alTumendo fcmper novam refiftentiae ad gravi- 

^®J-^^^"^tatem rationem SM, & colligendo novam differentiam M 

Secum)^ Ducantur aucem di^entis alfimutivae ad unam partem reds 

Sbct. I. 
P«or. lY. 
|L 




SMi &i negattvs ad alteiam:; & per punda N9 N9 N aga.^ 
tur ctirva regularis N N N fecans redtam S MM M in X9 
& («) ecit S A veia ratio refiftends ad giavitatem > ^uam 

mvc- 



te reverldefcnbit» & hiac hofaolofaraai 

in il is cuTvis lineanim dcbci ci> ratio 
data. Dcterminacur enim irajedona ve- 
ra ex vclocitjte Sc nDgvio projcdioait 
qtuU Pp C vel p D C, M^ae ex nd^Mie 
fefiftentiae ad gnTititemdatam; Secarra 
per condrurtioncm dcline.ita detennin.itur 
per longiiudioem aiTumpcam D P vei D \>, 
^MB veRlcitltcm daiam lempcr potelVcxhi- 
jSere , pcr angulum P D C vel p D C , & 
per cauoncm iine<u:um D A j A lcu 



w d flu e n mlift ea ttfi ad gravitatem» 6 «•• 

(fle afTumpta fiiit : qu.ire diiTerentia tOM 
inter veram trajcdoriam «X curvam hoc 
modo per conlUui^liouem defcriptam cll 
ia aiagttimdiae lijieanim hoaologaram » 
qnaram ratio cft cadem ia aniqae canri. 
Curvx igitur illx Gmilcs funt. 

( a ) £l erii S X vtra rstio nJifitH- 
amUngvkmm. N»n obi M N lcB dii:: 
F f 

naoiiiun--=, ^iue p«r compatar 
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invenire oportuit. Ex ( ) hic ntionc colligendi efl lon- De Mo- 
gitudo D F pcr calculum ; & longitudo qu» fic ad ailiimp- ^°^* 
tam longitudincm DP, ut longitudo D F per cxpcrimcntum ^JJJ^ 
cognita ad longitudincm D F modo inventam , crit vera lon- SecuMJ. 
gitudo D P. Qua invcnta , habetur tum curva linea D r a f Sect. 1. 
quam cory)us defchbit, tum corporis velocitas 6c refiltentia 
locis fingulis, . 

Scholium. 



Cxterum , reriilentiam corporum eHe in ratione velocitatis ^ 
( t ) hypotbefis eft magis matnematica quara natutalis. In me- 
diu» qiMB ligoie omni vacanty irefifioitis corponun fiuit in da- 

pfir 



liMein & perexperimencuminTentaelant > 
anUa cfl » ratio leiiftentix ad gravitatem 
tede aflbinpta faic^tff )• Qpmw dtaSM 

afTumpcam illam rationem expoaat , & 
cv MDelcat MNubiSMfitSX> patct in 
hoc cafii raiionem ffe6ften(iz ad graTiu- 
iciii opoitt ptr iionm S X. Icaq,ue 
ftjnmunerB abfcafliB S M afliuiiftv fiuflfcnc> 
& innumerae ordinatst N M per experimen- 
ta dcicrminatz , curva quarn pun^huti N 
perpetu6 tangit > rationem accurataai tt- 
iiftcmiz ad ^avitatcni determinaret per 
ejos imerTedionem X cnm tinel S M; 
ideoqoe fi multa fiuiu tcniamina > ficque 
ahm obcineantw pniida N > & per ea 
aaeaiw corra vegidaria N N X N , illa 
quam proxime pundum X quafiium dc- 
terminabit > methodum autcm duceodi cur- 
tam Ktalaicm pexplitxar|i«nftid«amoiK 
b Schouo fi»iai iraditan. 

(b) E» %M rmbm nlligtnia eji &e. 
Sit > excmpli causi > ratio alFum^td refi- 
ftentiafadgr tvitatem x ad iO)icuSM=: ^'-j 

inventa auicm {ItSX=:iSM=:}6 = ^ j 
erit refiftcntia ad gravitatem ut i ad 
£x hac ratione & airumptllofl^itadioe D P 
colligenda eft longiindo DF leo ampUtu- 
do jddiis ( 1^4 ) 1 iSc quoiii im invcnti vcri 
raiione refifteatix ad gravitatcm > traje- 
Aoria per calailom vel per conftiudio- 
. ■em inventa fimilis cft trajc^ori» quam 
corpos in medio refiftente > reveri dclcri- 
) > •Pt «iiiiHmdoP ^ fcr cakft; 



liun ioftimad amplitudlnem D F per cx* 
perimentam cognitam > ut a<rumpta Jougi- 
tudo O P ad veram longitudinera D P pco 
trajcdorii in medio rcfiftcntc delcriptJ. 
Uac aatem longitudinc invcnti> habeiur 
( ^ CNr. 4« } ttun curva linea D r a F 
9iam cofpm itipiA dercribit, tam coipo- 
rit vdocitai tc rafiAeada ia Iocm fiogniia 
( ftr car. y. ) 

(i )67. £x Ibpra demonftratii determi- 
■an paflkmmotuf corpotiiia madiofood 
relKlit pariim uniformiter , partim in n» 
tione veloiiiaii;. £t qvidem fi corpat 
foll vi infiii iii hoc mcdio fcratur > pai* 
iUa refiftemix ^uae eft uniformis > unqaaai 
Tii coDftam gravttativ qui corporit aftea- 
dentis moius retardaturj confidcranda cft> 
& io itipcrioribus conftrudionibus pro cor> 
peria arcen(b> non gravitas> fed ea refiften- 
tia untformis dan per lineam A C «. vel 
pcr rtd.ingulum A H exponi debet. 8S 
vero corjiis in rrxdiL^o mcdio vi gmvita- 
tit etiam urgeatur> iinea A C gidvitatcm 
9c refiftentiK pattem uuifcrmem (imal)ai»> 
dlas , fi corpxts afccndit , Sc cx-c/Tum cra- 
vitaiis fapra eam reHitcntia: partem uni- 
fc rw< m > ncorpas defcendit, exponei. Qai 
T^iCTW cctens tnancimbm > tietcrmmahun" 
rar mocm ccrporis mm ibtl vi infitl mo- 
ti > tum vi gravitatis urgcnte afcendentif 
& detcendentis in medio qaod rcfiftit par- 
tim inratione dati, poftim inratiooe vO- 
9 ran ctiaai coipoiii profcAi. 
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40 Philosophi^ Naturalis 

De Mo-pUcara ratione velocitatum. (^) Etenim adione corporis velq- 
Tu CoR-j.iQrig comn\unicatur eidcni medii quantitati, tempore minore , 
'l?ber ^^^^^ major in rationc majoris velocitatis; ideoque tempoie 
Secund. *q"^l^> obmajorem medii quantitatem perturbatam, commu* 
Sect. L nicatur motus in daplicatiiatbne major ; eftque tefiflentiaCfifr 
pnop.iv. mti Uf^^ih 6c III.) ut tnotus communicatus. Videanuis igi- 
fiptu IX. ^ quaies oriantur motns ex hk lege leliflentiflB. 

( c ) Etfnim flflioM* &e. Uxc patCQt 
per deinonllrata ( 8 ). 

6», SeboUnm. zqaaiiooe ad curTam 
BraF> qaam ( rr) i nv ga i mi » , dedoci- 

tor kBjas curvz per Logarithmicam fatit 
elegam conftrudio , qui uG fmt Varigno' 
nius Sc Hcrtnannm. Eam hk cxponemai 
breviter. Deinde ciim in (iiperioris pro- 
poGtionis corollario ultimo & allbi poftea 
de(cribcnda fit curva regularis qux per data 
^aoSUxnaSm» liocproblema, quodNsw 
«ONOt io Epiffoli «d OMMfafr,fiim anno 
j«-j6. datl unura fcrc ex pulcherrimis di- 
cit quod Ibivere defidcravcrit , folvemos.' 

69. lirdem pofitis qus ir. fup* ricri OOB* 
ftrudione NewTONij fitDP=ijDV;:=t^ 
Vr —t , & D P ad j ot velodtas proje- 
ftioBiiad relocitaiemteimiinkai} & «rit 

C 17 L. 7 Ofotm 



i-v b 
Tam Dra F ex hac aequattone pcr Logari- 
ihjiucaiii coaftrnerc. In rtdi FO adDP 
nonnali capbrarPZ = «, iiyntoto PO 

Sc fijbtangentc P Z dcfcribaJur } cr pun- 
D Logarithmica DHOj cuius iJ Z 
•rit tangens , & per puiidum quodvis V 
io linea D P agatur V H parailela P O 
Logarithmicx occurrens in H tai^enti 
D Z in L , capiaturque vcnicalis V R par» 
V r «qoalis H L. hin^nm r crit in tra- 
jeAoril qioeliUI D r a F. Nam dofto ex 
H ad P O perpcndirulo H X , erit ( per 
tonfirua.)y?:^H\-b^v, PZ=«, 

9C hinc PX~HV- FZxL. ^= s L. 

(34 >• £tob triangula D V L, DPZ fi- 
nilta, D P( rZ(« ) =DY(v) : V L 

s V^.Q^crttUV>-J*V=<.L.~ 
«-^sssYc. Q.E.D. 




70. Qtr. I. Si per puniflttm A Nbv. 
TONl ooollniAioae deternutiatam ertgatnt 

rerticalis A B fecans D P in B ; <!i: 1 -t B 
erigatur ad D P perpendiculum B C, ic- 
cans D Z in E & Logariihmicam in G « 
capiaoHrqiie fi a «oiuilii G £t ctit A • 
maxtina aliirado iKnls. 

71. Cor. 1. Pandhim r quo trajcflo- 
ria redam Dc cx D du^Um ad PC, fe- 
cat , invcnitur , fi in linev Z O capiap 
tur Z Q zquaJis P c , jungatur D Q lo- 
gariihmicam tecans in H, Jcmimtur ex 

HadDPt papcadicriniiliYj «c exY 

ad 
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ad D C pwpendtculum V R , quod re^lam 
Dc lecabit iu pundo quxiiior> atquc hinc 
decerminatur ctiam horizciualU amplitudo 
D F, capioido ZQ «RqmlcmPG* 6c n- 
liqua perficiciide nt modo dndimi. Nam 
obparallclas Vr& Pc, HV & QP, cft 
Pc:Y r=PD:DV=DZ:DL=QZ:HLi 
Ted Cfernmfk* ) QZssPc: crgoVr = 
H L > tdeoqaft paadWB r «ft io mjedih 
«a TraF(tf* ). 

71. Ex dfimonftradi 'luvcBiri potcft m* 

gulus elevationts P D C , fub quo corptig 
daii velocitate DP projeclum tr.iniibic per 
pandbun rin verticaii V R daium. Dican* 
tiirDR = oRr = ejD Z=f, DL=«» 
iIL= Vt=s«V R=*-H=:ri&obaiaD- 
fibi DLV* DZPJimiliaerit DZ(/): 

I>P(»)=DI.(»):OV=~-, ac cli 
aDgDlniiDRy nOBra DV*=DR*4- 

do ad Iqrperbolam « 
fWfi «ft •^r^» diamcBT coB WMa a 



abfcilftk ceotto fimpca »> ordioata > 
fttt s -4* • « « calode iniio li^. In> 
de autem dedodtcr Iubc coaftniffiow Fer 

punihim D ducatur infra lincam D P r©. 
i\i D E parallcla P Z & arqualis R r , pet 
L igatur E K parallcla D Z fccans H V 
iaM>&e<itLM= D n=: R r = f, ideo- 
que H M sss-^ezzy, atque E M = D L= 
AcpnindBceninualiyperbotedliDE} 

dUBqaeftnidiaaMer traofirerla ft ^ =' 

DRxDZ ^ . 

p } fi capiaiur in linca DP pari 

D N aequalis D R , & prr pundum N cri- 

fmr ad D P perpcndiculum N T , fccan» 
K in T Sc D Z in t , erit D P ad D Z 
wDNfeaDRadDti^ ET, ideo- 

DRxDZ „ 
que E T= — g-p — , & proptcrca ET 

leoiidiaineter traurvcrra , E M abldfla, & 
M H ordinaia hypcrbolz T H o > cujus fe- 
midiameter cooiugau a^natar D R. Hoc 
itaqoe hyperbola occnrfii Ino cnm Loga- 
rithmic^ D H o detcrminabit pundlum H > 
ex quo d demittatur ad D P perpeodiculnm 
HV iecaoi DZ aa h» dabBQOV DV ic 
Ttm^ II. * 
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HL aeqoafii V r> ideoqne dabitur etiam 
VR = Vr-^- Rr. His autem datis> da- 
au aqgalin elevauooii PDC> cajai fiaw 
cft VR> pofito ina toto D V. 

73- Si vcr"; quaratur angulus projeftionii 
P D C , ut corpus per pu.witum R in ho- 
rizontali DC damm tranfeat, fictRr = 
e = o> & •qnatie ad hyperbolam evadct 
bbgM i 

conllrui^ioQe verii ooinctdn pandum E 
cuin puixlto D , Team t > castcris ma- 
nemibus ut fupra. Et quia fi pcr hyper- 
bolx &: Logarithmicae iaterfe^ioncm U 
ducaiur rcda D H fecam P o in Q, eft 
QZ =PC (7i.)i liquct in eo cafu cHe 
Q Z finum anguli elcvationis P D C , exi- 
flcnie radio ien fina toto D P. Obfer- 
vandum porro efl , quod fi in h» CQnftrtt* 
AiQiiilNis h/|>ctbola Logaxitbsiicam mif^ 



7*^ 
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attingati pioUeiBa eft impoiEbiie, 
mjd 6 tm Us fecet > angiiU dno iMdf> 
«ciBnt; Fmcc fDoqoe datam fttnpcr efle 
niioiiBai dtametrolim bxpetbola * obt- 
coiBiQe fimin fit pundum t, Rj eft 

«aim D A «d — ^r-;; — in niioae daU 



a dv 



« V 



d V 



D P 

D P ad D Z. 

y'*. Angulus eleratxoQis P D C maxi- 
a» omnium amplitndini horitontali coo- 
veniens ita determinatar. Per pumflum 
D ducattir D X ipfi D P perpendicularis 
qusB fit ad DP ut cft DPad PZ: junga- 
tur Z X Logambmican ftcamia U> ^ 
H docattiT reAa DH ftcan» P 



Sc 
O 



cx D per H docattiT reAa DH ftcan» 

in Q; cfit QZ Cirras anguli qui^iti , cxi- 
fleiue finu loto D P. Sa. enim D R am- 
pliiu Jo horizoatalis nuxima = « > D V = 
VR=Vr = », & erit ob iirgulum 
R V reftum f v — xz~ce, <Sc lumptis 
fluxlcnibus zvdv — z xdz— icdc — O 
) } ideoqM vdv=xdz, Std(^69) 

finftitflaxioBibfli dsc:—^ 



V 



r h ' 

M ZV d V 

r-T — r—^vivtSciitotM^bb^^hv» 
bb—bv 

aeproinde DP( » ): PZ ( a ) =: U L ( z ) : 

Py (b — v) i vcnim ob triangulorrmi D Y L» 
D P Z fimilitudincm cll D F : D Z = P V : 
ZL) unde per compofitionem rationum^' 
ex aequo DP»:PZ xDZ = HL:ZL, 
& quia DP»=:DXxPZ (fer conjh. ) , 
crit D X : D Z =: H L : L Z. Quapropter 
pundiunUper ae<]aationem4is=:^A^— 
detenntnatiun perpetno tangtt Itnean ro> 
(flam X Z i ciunque idem punclum in Lo- 
garithmica c^Te oponeai ut detcrminciur 
maxima amplitudo D R , fi pcr interfetlio» 
nera U redc X Z & Logarithmicc D H o 
dacatur reda D Q lecans P o in Q , ha- 
bcbitur Q z finus aoguli P D C ( 7; ) 
maximx amuUoidiin D R convenieuii^ 
Q.' E. D. 

7J, Jam fi opoTteat cnnram regularem 
dercribere , per data quotlibet punda tranf- 
euntem , uti pofTumus generali methodo, 
cptam NEWTOKUsin Artihmetici unimlati 
mdidit, ^uam<jttedeiodoiiiFln9blenaiis f r» 
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j8 3c . adhibuit. HfltC (initipfitts verba : 
«CiuD curva ooa dator QwcM » ted deter* 
«niMmla propoaitw» pMBl^w pio wlHino 

„«quattonrm fingcrc quz aaturam cju« ge- 
ytneralucr contincat , & hanc pro ci defig- 
sOindi tanqaam fi daretur a/Tutnere , ut cx 
«eioi aflgmpdoae qiioaiodocuinqiae per- 
K veourar ad «loationet ex qmbas ailimip» 
»ta tandem dcterminctar. Si itaquc curva 
itCeueris dati pcr data punda delincanda 
sittt} aflianainr genecalis adcorTamillam 
» a><]u:itio cum terminorum coeiiicieDtibut 
„ indt terminatis , & curvi ad redlam ali- 
loquam pofuionc datam rclati > cx Giigulis 
»pnndis datii in redamiUom demitcamur 
per|)en(Uailarei am rrAae aliae inter (e pa- 
>, rillclx, qux daiz crunt ur 5c carum ab- 
>, kilTic a dato in redU illa pundo compu- 
y, tatae i deinde in afTumpti xqoatione loco 
«abrcincTariabilis « & ordinatx edamTap 
jtriabilis y (irribanrar abfctflae 6c ordinats 
>,;.tr pundad.ita dctcrmipat;c , & tct i:;de 
» obtinebuiitur xquationci quot funt pundla 
» data per qu« curva naofire deber* atqne ex 
>, 1111« xquationihus , gcoeralii' seqnatioait 
„airuiriptx cocfficienies determinabuntur. 
lilajas mctbodi cxcn-.plum fiiiblutio Lcm- 
matti iih. 3. Princi^iorvrn , quotl ita 
propoSimn eft : invemrc cnrvam generii 
parabolici qux per d.v.;i lyirrcumque pun- 
(U ir.iolibit > cupa Lcmaiatis rolutioncm 
deJit ibidem NsirTOHUt'* fed Qne dcmon- 
ftraiioite> ^use umeii ex rjufdem au^orit 
diiTcremiah metbodo collig'> poieft. 
j4. I. Smmo piada A., B» G » 



D, E, F, &c. (5c ab iifdcm ad ref^um 
quamvis pofiiionc datam H N demiuantur 
perpendicala quoicumqne A H > B I , CKj 
D L , E M, F N , &c. ; pofitifquc abfci&i 
variabiU H S = & ordinati R S = 7, api 
runutur geoeralii ad parabolam A B I) EF 
aquatio jr= A + B*4-C«» 4-D*» + 
E««-^&c.|fintqae K$ B*C> DiE>8cc; 
cum fuis fignis indeterminatas. Dicantur 
AH-a, BI=/,CK = g,DL = h,ME 
= — *,& H I = /, HK=:m« HLcii, 
HM = r, &c. Ponantur i«.jr=«&»=«6 
i:y-f,&Cx = li i:yzzg8C* = miy. 
y^h, & x=« i J •.>=— k,(kx=it atqucita 
deiocepi , & ioco j» Sc x lcorfint tubftitoan" 
mrbtTaloreiiDt * 
ta, quaein 
IL«=A 

/=:A-f B / +C f +D / » +EI *4- 

gsA+BnH-CmM-Dfm+EiiM-KCC. 

fc=A+BfH-Cn*4-D»M-Eii 

— Jb=A-fB t +C »'4-D i ?+F. / ^-^&c. 

Subducantur sequationcs infcriorcs ex fo- 
pericribus , nimirum lccunda cx pninl , 
teriia cx fccundl , & ita deincepi. Di^ 
rcntia vcio primae ac fecvndx ordiiiawper 
prtmora intervallum HI divilii «Bcatnr 1>* 

ideft,b=^-y^i feoaads aciertisordi- 

matm ^Hft l fW' * PCff ftcaodam iotervalluni 

lkdiTiiadicanir£b,ideft, ab:='^j^j« 

«c ita de ORetti. Prodibaat«9P>»o^^*- 
qaentn, 

F z 
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5 b=5 



-B-C/— Cm- D/^— 
-F/'m~E/m»— Emi 
Cm— Cb— Dm* 



C« — C» — 

t — n 

Db*— Dw-D»— E»«— En^— Ef»*— E/j 
SuntU axxlo capiantur adhuc flBqudo- 
mm iflanim differeixuBj & dividattnrper 
tntcrvanam tnter daas ofdinatac imeKep" 

tuniHK, IL, K M, 6c diircrcntixficdi- 
vi/ie dicauuot c> &c« jc> luliic iadam 



:=C4-D/-hI)iMrE^ 



^-E/m+Ei»*. 
ab— 



= C-f-D/-|-Dm-|-D« -f 



B/»+E / iii-fE m» 4-E / » -i- EwB-f E«». 

3 C = = C-4-Di»+ Dn-i-ri + 

t—m 

Em» -t-Em « -f- E n » -|-Ei» i -f Em -f Et». 

H.irum ax]uationutn diflvrencix per in- 
terralla iriom ordioatarum U L « I M> di« 
fifii dieinard >■ » & < 



«—••2 0 




D-E/— Ei»— En 



a d =^^^ — ^ 'a i D — Ei— Ein— Eit-Ei 
1— •/ 

Harnm tandem aeqHationum diftremia 
per intervallum quaxuor ordiiiataniai-IIJf 
4ivi& dicattir e > & crit 
d— id 

» 

ffi plnn fwlftnt pnoAi daf>; plteef^ 

Jdco tuiirsnt seqaationesj eodcm nnodo per- 
.:;endmn e/Tet ulqtie ad difieremiam ulti- 
mam : qoai bic ell differeutia quarta, & fic 
aaodem ^iervenitur ad vabrem.ooefficien- 
ttf ultitni termini zquationis ^eneralts af- 
Aimptz , & deinde retrojrcdicndo invc- 
niamur valores aliaram coefidemiam D^ 
C, », ac A.lH»-'iii6ilk'- ' 
VJI. Qaooiam e = E, 5c (V)d = — 
D— E/ — E m— E n , erit D=— d— e/ — 
eiR^ e 0 i «c saia C ) cll C4f D/ 



-h D ra -+-£ / »-|-E/» + Em»ideoaBe C 
s= c- D /-D m— E/*— E /»-E m» (I h>- 

co F & D fubdituantur eorom valorcs mo- 
do invciiti j hdbcLitur C= c^-d /-f- d m- 
-(*e/m-t'CR/-f>emii. fimili modo 
fi in asqaatiooe ^ 111.) b =>-B— C / — D / * 
— E/i, lttb(fanaeMroo£SGieiitiam£,D, 
C valoresj invcr.ictor Bs«-« b— c/>» 
d/m'— c / m n. 

VIIL Cikm igitor fii ( IT. ) A =« ; 
sequatio alTumpta 7=:A-4-Bx-+- C*'-{- 
D*i-|-E*4, in hanc abit > = a — * . ( b 
c/-fd/m4-e/mn)-^x». (c-H^-H»» 
+ e / m -I- e n / 4* e m ») — jr I. ( d-fe / -1- 
e ni e m)H- e »4 = « — b ir— c/ «4« 
— d / m x-t-d / y'-4-d m x*— d x i — c Irr n x 
-+-e/m**-i-en/* »-{-em«** — c/-t- — 
emiri.— ea xi + e X 4 , fettys:<iH-b. 

Cr-g^- ^^i-e-y X /~»)-K(*-* x7^ 

Xm — * >+• e. ( — X X l—x X m— jf x n— «) 
-4-6cc. In qul aK]uatione patet termino* 
runi progreflus, & quomodo datl ablcil- 
H S lcu K iaveniri compendiosd poffit 
correfpondem ordinaia S' R Sn Nan 
fi dicantur feu — HS^pj^lSsC^, 

feu — «x/--jf=^ SK x^jfcu — *x 

/ — *xm— jf=r-t-, S L Kr, feu— * x / — * 

Xm— >»XM — »=f tm (oBcec per- 

gCijJo ad ufquc pcrpendiculum pcrmlci- 
mum, qnod hic ell D Lj crit R S les 
y=a-{-hp-{-cq-\-dr + ei + SCC 

IX. Atque hzc i] fa c(i regola quam 
NtwToNUS cafu fccu.iJo Lcmmatii V. lib. 
in. fic tradit : coliige jh rpendicalorum 
AU, fil> CK &c. diAereoti» jprimas 
per iiMervalla perpendlcolonim diviCv l>» 
i b , ; b , 4 b &c ; fccnndas per intervalU 
bina divifaic, ic, jCj 4C&Ci tcniaf 
perimervaUaiMtM diviAi d, xd, 3 d', 
&& i qnartai per imervalla qaatema divt- 
fat e > X e , Bce. Et flic deinceps. Inveotie 
differentiis , dic AH = 4, — • HS = p , p. 
in — 1 S=f. jiii-^SK = r, rio-^sL 
= / , pergendo lcilicet id alqae perpendi- 
culum penultimum. Et crit crdinattm ap- 
plicata R ^ = 4 + hf-^ cq-^- df^e /-J- 
&c. ubi obfervandtun efl, przponenda CR 
fi^aneeativa tenninis US, IS &c qoi. 
jacemadpartet panfti S verfitt k» & figi» 
affirmativ.i tcrmini; S K, S L AC6qptt]aceflC 
ad.altcras paiies pundli S. 

3^ Fcr liiUK i^nriifaliai affiunpit 
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oQilibet abfciiljl H S « iiwenlerar ralor or- 
aimnB00Rc(pflodefldt5R ) lingulaqae pa« 
rabolat pancla determinabuntur. Si vero 
in zqaatione ponatur jr rro > & deinde <\uk- 
ratur valor ablciflje x , cognolcetnr pundam 
X qao paraboU redam H N interfecat. 

77* Xi. Si perpendicuiorufn H A, IB, KC, 
L D 8cc. aqaalia funt intervalla H I , I K , 
X. L &C. s caieris ut fupra ( I ) nominibns 
ikmu$f pofiioqae incerTaUo HIs:/:st, 
aruni H K = 1» = I, H L = n = j, H M = 
1= 4, &c & perpendiculonun «lifferentiz 
per iotervalla , per intcrvalla bina , tema, 
^tema, &. diviic eront ( 111« JY« V« 
VI) qax reqnnnnir. 

DifTerentiz primz per intervalla divi- 
fy,h = a—f, i b=/— ^,3b = ^ — A, 
4b = fc+*. 

Differcmix fecundz per intervalla bina 

^es j » 



DiftmiHi intni per loMfvwllt tMMi 

DifilerentiaB qaart« per imervalla qutt^ 

na dinl». e = . 

»4 



&entb=i8,g=— , d=--,&=— . Oua- 

re fi hi valores lubllituantur in aEqaations 
fupra ( VUI. ) inventa, jr = « + b. ( — * ) 
4- c.( — XX/ — X ^+d. ( — X X / — X Xm — * ) 
4- C— * X i — * X m — *x * ) + fiCC t 
ilia in haoc maubitur jr S4l «|*^(— «) 
«(— «Xl"«) >.(— *Xi — «Xt — ») 

•4- ■ h&c. 

Qttiproptcr fi in hic ultimi aqaatioi 
aedic aiw HS> Un—rsf > 2 f >» ^< 

. — «>t'i— « . . 

fea — = f } y q ia +S K , lcu 



— arX 1-— xX 2— * 



— v . : — jr X 1 — X X ? — X 

^ =r/i & ita 

i X j X4 

pergatur ad nlque perpendiculum peaul- 
timum, erit> = 4 + /8p -f" -J- ?r-|»i/' 
H- dcc. nt NawTomts m cafu primoLeav 
matis V. lib. Tll. determinavit. De hoc 
problcmate Ledor coalulat clariffimos- 
aodores » Htmuunitm iu Appendice ad 
FliuioMOiiuaitt ) CWi^jtNNi m ^radani ite 
Calculo fluentium , maxim^ verft Sttrling 
m libro de Interpolatione (erierum > in 
foei Miam Inae imieriam*cofMii<& liif> 



8€C- 
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4^ Philosophi£ Naturalis 

^c^ S E C T I O II. 

LiBBR De motu corportm quibus rejiftitur in dupUcatd 
sbct.u. ratione vdocitatum, 

jiuo«.m. PROPOSITIO V. THEOREMA ni. 

jf corpori reftjlititf in velocitatis ratione duplicatd , & idem fold vi 
tnfita per mediumfumiare movetur i tempora vero fumantur in pro- 
grejtone geemetned dmimriBm ttrmims ad majores pergmtei 41- 
eo ipnd vdeehates imtio fingulonmt te m por u mfimt in eddem fro^ 
ffefime geometricd inversei & fuod^atia fint a^udia^ qa^ 
fingMUs temporiim defaihustar, 

Nam quoniam quadrato velocitatis proportionalis 6c refiften- 
tia mcdii » & ( ^ ) refiftentix proportionale eft decrementum 
vebcitat»; fi tempus in particuhs innumeras le^uales divida- 
tur > quadiata velocitatum iingulis temponim initiis erant velo- 

citatum carunden\ diffcrcntiis proportionalia. Sunto temporis par- 
ticulaeiliaBy^^) KL, LM^ &c. in rcdU C D fumptae, & eri- 
gantur perpendicula A B •> K k ^ Lly Mm^ 6cc. hypcrbolaa 
BklmG, ccntro Cafymptotis rc£lans;u1is C D, C H dcfcrip- 
tae , occurrcntia in B , k, l, m , 6cc. & ( « ) erit A B :id K k 
■' utC/Cad CA, &L divifim AB — Kk ad Kk ut /^K ad CA, 
& vicifllm AB^Kk zd AKutKk CA ^ ideoque ut 
ABxKkzd AEiiCA. Unde, (f)cum AK& ABxCA 
dentuT, erit A B-^K kvt AB>tKk i & ultimo, ubi coeunt 
AB 6c Kk, ut ABiu Et fimili argumento erunt Kk — Ll, 
Ll — AImt 6cc. ut K k auad. Ll quad, 6cc. Linearam igituf 
ABi Kk, £/, A/m quacratafuntut earundem diffcrentiaB ('f); 
& idcirco cum quadiata velocitatum fiieiint etiam ut ipfarum 

dilfe- 

( «1 ) ♦ ti >rf:jkniU irsfonunaU efl de- enim tn particuUs inmimerns 3equal«*« Ai- 
«nmtntum vth<tuiis ; dato oea^ tem» vidiiur» qus per lineas xqn.iks A K ^ K L 
poris mooicmpj ( I. ij.) &c exponuncur ) & AB kCA.C/'''!^ 

{9) * Et erH A B 4Ut X k M C'K ad 4. de ky^) 
CW, ( prrthcoi;. 4-dch)p. ) (f ) * Scilicct px iiaturd Hypefbol* in- 

( 1) * Utide cim AK^ & AB % C A ter lua* Al/mpcotos t tluxiones ordiuata- 
demur. K K ^dem ( ex hf^ tenput itain tiint w e«ram' ip&tttm of lUniarani 

qoe- 



LlBBR 

Second, 
Sect. II. 
Fiior. V. 
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differcntiaE, ( 8 ) fimilis erit ambaniin progreflio. Quodemon- De Mo- 
Ihato, confequens cft etiam ut Tu Coiu 

arese his lineis defcriptaE fmt in 
progreffione confimili cum fpa- 
tiis quae velocitatibus defcribun- 
tnr. Er^ fi vebdtas initio pri- 
mi temporis yif itexponatar per 
lineam AB^ 6c velocitas initio 
lecimdiKLperlineamlCA, ^ 
longitudo primo tempore de- 

icriptaperareamyfKilti?sveIo- ^ - ^ 

citates omnes fubfequentes exponentur per lineas fubfequente« 
X/, Mm, &c. 6clongitudine8aercript£perarea8iC/> Xriff, &c. 

Et compofite , (i tempus totum exponatur per fummam partium 
fuarum A M , longitudo tota dcfcripta exponetur per fummam 
partium fuarum AMmB. Concipc jam tcmpus AM ita 
dividiinpartes KL, LM , &c. ut fint C/1, CK, CU 

CMi 6cc, in progreflione geomctrica j 6c ( • ) erunt partcs illae in 
eadem progreffione,& (>*) velodtates AB, Kk^ Ll^ Mm» &c. 
in progreflione eadem inversl , ( > ) atque fpatia dercripta A k y 
Ki, Lm, 6cc» aqoalta. jQ, JE. D, 

Corol, 




qnadrata ; /Etflauo eaiin Hypeibola imer 
liiat Aryinptoioi eft » jr s= « > ^ jEqoado 

2— cbni?n6 fii^=-i-j it d f 

yyd» . 
s= ^ j com eigo 4 « « ftnio Hbi 

lcfliper'cqiBi]ii > & « * fit qoandnt cen> 

Ibns , eft d y Vt — y y. 

( g ) * Simiiu erit ambantm progrt£So > 
& ideo velocitates (ingulis cemporum m- 
yuliom AK> KL> L M &c. initiis cn- 
. pooi pofiunc per lineas A B ^ K k ^ L 1 &:c. 

(h)* demonfiraio ) tonfeqtieHs eji 
.«•T^ABKk, KklL, LImM,&c. 
Jmt i» proffrtjjione coujimili cum fftuiit qua 



cnlis AKi KL, L M &&> deftrihmm 
(14). ^ 

(1)7)!. » E» m/nf parr.'/ i7/x A K , K L> 
L N , &c. qux fum d.lfercntiz Jinearam 
CA, CK, CL> CM, &c. in eidem progreT- 
fione. DiffiefeoMB cnim cajafvii progreC- 
fionis geometricc, fnm in eldem progref^ 
fione gconictrica. Natn C A ; C K 

= CK:CL-=CL:CN 6cc., eruauicrcn- 
do aoiecedeona ex antecedemibnf OQn> 
Ctqaetmz ex conlcquemibus C A:GX = 
AK:KL = KL:LM &c. 

(k) * EtvelocbatttABiKk, Ll,Mm 
&e. , in frogreJpMe eddem inverfL Siqoi- 
dcm(_perthecr.4'dthyp. ) eft A6« CA, 
invenc, Kk ut CK invers<*. 

( 1 ) * /Uque fftuia deftriDta , A B k R > 
K k 1 L> L 1 « M 8cc. , «qiuii» (S 80. lib. I . ) 



4? Philosophi^ Naturalis 

De Mo- Coroi I. Patct crgo quod , fi tempus exponatur pcr afymp- 
TL' CoR-foti partcm quamvis /^D, 6c velocitas)in principio temporis 
poMM. p^j. ordmatim a^plicaum B ; velocitas in fine temporis ex- 
Sbcu^ ponetur per oidinatam DC , 6c fpatiuin totum defciiptuni per 
Sbct. li. aream hyperbolicam adjacentem ABGD i necnon %atiuia» 
Prop.v. quod corpus aliquod eodem ^ 
SittofcllLjgj^pQyg velocitate prima 

AB, inmedionon refiftcntc de- 
fcribere poffet , ( pcr ce4Un- 
fSA\xaiAB¥>AD. 



Cbrv/. 2. Unde datur fpa- 
fiumuimediorefiftente de(crip- 
tum, capiendo illud ad fpatium 
quod velocitateiiniformi A B '\r\ 
medio non refiftentc fimul de- 
fcribi poflet , ut clt area hyperbolica ABG D ad reaangulum 
AB^AP, 




■(m ) 79' * IVr reHMtgtthm 'A By A D> 

Si cnim velocitas A B, m inct cadem, tcna- 
pore AK, deicrib« corpus Ipatium ABxAK> 
dum in mediO' icfiftcntc defcribic rpaiium 
A B k K > tempore K L velociute A B 
de(cribet ipatiom A B x K L, d{im in me- 
dio refiftcntc defcribit fpatium K k 1 L, & 
itadeiiKeps ( 14. lib t. ) > Qu^re tempoie 
A M vdocitate primi A B in medio non 
rcfirtcntc defcTibet cor;ius fi>at!um A B X 
(AK+KL4-I-M} = ABxAMi&: 
cempore A D > fpatium A B x A D. £c 
qaaniani iplb mot(U initiof elt area ABkKj 
fleqnl» reaangnto A Bx A K , aique Ipa- 
tia in mcdio rrfirteiitc & in medio non 

cciifteaic dcraif(atcmfocismo«cntoAK« 



fimt etiam aeqaalia > liqnet rpatiom io aie- 

dio Tcfiftcntc defcitptum tcmy cr!: quorts 
A D , eiCc ad fpatiiun eodcm tcmporc 
in medin non rcfiftente defcriptum vclocit»- 
te AB> tu eft area hyperbolica ACGO 
ad redbmgulom A B x A D. 

80. Ex corollario primo fcquirur , tcm- 
pore infinito fpatium iniinituni dekribi in 
medio qvod refiftit io rationequadrati velo- 
citati;. Non cnimevanefcetGD, hoc cft , 
velocitas tcta cxtinda non erit,nifi infinita 
evadat re(fla A D ^ hoc eft nifi tempus 
iiMifia fit infinitum , lupcque iafioiu fit 
«re« ABGD, fcBffiiiM^fcferigW—dt 
infinifliiiV 
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Principia Mathematica. 45? 

Coro^' 3' Datur etiam rcfiftentia mcdii, ftatuendo cam ip- DeMo- 
fo motiis initio aequalem efle vi unitbrmi centriuetaE > quae in "^^ 
cadcnte corpore, tempore A C, in medio non reliitentc jj^jgp^ 
generare polTet velocitatem B, Nam fi ducatur B T quat slcukd. 
tangat hyperbolamin If, 6c occmrat afymptoto in T; (") re-StcT. II. 

irfr «joalis crkipfi>^C> tempus exponet, quo ^'^''qj^ul 

MeROz priina umlonniter coimnuata toUere poflet vdocitatem 
totam /fB, 

CoroL 4. ( * ) £t inde datur etiam proportio hujus refi- 
itentiae ad vim gtavita^^ aliamve quamvis datam vim cea- 
nipetam. 

V . CoroL 



( n ) * Re(U AT »qjtuiis erit ^ A C, 
'( Per thfor. t. d« Hjrp. ) 

( o ) * Er t':mfm nponet. OrJinata 
K k, L 1> M m , icc. reAv B T , occuirant 
ink } b , i j SC'-:. ex pundis ln , h, i, <te- 
■uflk fiii(adAB,KktLl« &:c.per|iei»* 
diodi K e, h f, i g , Scc tc Inapin teni- 
poribu^ qu.im miniinis Ak» k LM, 
. «qaalibos erunt B e > k f , h g «901!«« Ted 
feliftentit prima tepiporit momento A K» 
totUt velociutem A B — K k , feu fi e, & 
eadem uniformitcr continuata t.mporis 
momemo K L , livc A K ^ tollerei etiui 
velocittiemk£=:Be> & cemporismomcn- 
to L M f fen A K , veIoc!tati.m g h B c, 
aiquc iia dtinceps , Qu.ul- rL-lilkntii pri- 
ma uniibrmitcr coniinuata lempore A T 
loUeret velocitatere totam A B , quii 
A B aquaJis eft omnibus diffcrentiit 
Be, k f , gh, &c ulque ad T j vis auiem 
cenmpet i qux tempore A.K, producitve- 
lociutem B e , m^mm eft vt q/at eodeai 
lemporit momento eandem Telodtatem 
Be exiingoitj feu aqualis rft rtfiftcntix 
pdroz» fleiihvii centripeta uniformis ma- 
nens toco lempofe A T» totam vclocita- 
. tem AB I proanceret) quam rcCdentia pri- 
na uiiiibrmis manens eodemtempore ex- 
, «fl^ret i ef|jk |«0leqdft som «twUi 



B 





i 




l 




i 




X 



t 



eft Vt amfbrau oiotripet« qus in cade»* 

te corpore, tempore A T five A C, in me» 
dio non rcriftciuc generare poflet veloci- 
tnem A B< 

(p) * £t f8<U dewr «tMm f<forti$» 
Sunt enim viref centripet» imiformei ut 
vclocitatcs quas dato ttmpoxc producunt 
( !•)& ide6 erit rciifteiitia prima 

ad gravitatem uc velocitas quam productt 
vis ceniripeta uniformis cui refiftencui iU 
la «qualis luppoiii poccft > ad velodnieiB 

^fvm Tik.fnnniiKodem teai^egeaent. 
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DcMo- Corol. 5". Etviceversa, fi datur proportio rcfiftcntiae ad da- 
TuCoR-t^ni quamvis vim ccntripetam; (^^) datuv tcmpus y/C, quo vis 
*L*ber ^^"^H-^'^^ refiftentise atqualis gcnerare poflit velocitatcm quam- 
Secund ^ ^ •■ ^ inde datur puntlum B per quqd hyperbola afymp- 
Sect li.totis CH, CD, defenbi debet j ut (') & fpacium ^£ G D, 
PRor. V. quod corpus incipiendo motum fuum cum velbcitate B f 
*"''"''"'"iempoie quovia ^ £). y in media fimikd refiftente defcribei» 
poteli 



(q) Datar tmpn A C auo vit trfi- 
fitntu aqtiaiis generare fa£it vtiuitaicm 
AB. Si cnim dctur vis quzdam ccn:ripe< 
iBj dabitur icmpus quo velodiattm-A B> 
g e ner w epoteft. Tefflporaawemqnibutdi- 
verlae vires centripetae eamcicni vclocita- 
tem ^eneme poffum , imt itiversc! ut il- 
lae yires i Ergo fi djuar ratio vis centri- 
pet» ciii refittcnua ell ai^nlis ad ali 'm 
Ttm datam > dabitur rano tcmporis quo 
h^c vi> vLlociciitm A B gcncrare pctelb 
ad tempiu quo vis^ cui refillentia eft sraualii 
«oin Tclotitacem geaent , hoe dtdMor 
lempos A C. 

( r ) ♦ Ut & fpatium A B G D. His 
enim datis, datur t^m area AB G D > tum 
redanfttlnm AfixAD > tdmrpatiumquod 
•orpas tempore AD, cum dati veIocita<r 
te uuifcrmj A B , dcfcribcrct in mcdio 
ron rcfiftente , idedquc cum fit A B x 
AD, adABGDjUt fpatiam tempore 
A D & vclocitate AB in mcdio rion re- 
fiftctiic dcfcrif tum ad Ipatium codem tem- 
ftore defcriptum ia medio reflteiM ( jer 
(w. 1. ) hcK fpaiinm dabitur. 

Sr. Sekeliutn. Hnjus propofitionis con- 
ftru^io ad Logariihniicam rcduci facilt! pof- 
fet iicd id relinquimus ledoiis arbitrio » 
||enenlif proUematis qaod fequiair> folu- 
'tfonem anjlvciram (radinigif Ht iavepdO" 
nit foDs iple aperiatur. 

F R O B L £M A; 

8;. Di:inire motnm corporis fbll vi 
lufitd tati in mcdio quod re^llit in rado- 
' ne compoiitd ex flmplici latione deafi«tM 
meJii , dc quJvis raiaMW mnlUflicatl ce- 
leritatis mobilis. 

£ looo A egrolMiur «rfW gm vM» 




tate datl c Sc tem pore i de/bibat reAam AM< 
=1 1 iK^ue ejm velocitai in M^s: v denfi- 
im modn beodcm toeosftj 
tia r crit( ir. } ritz=. —tti-v. 
k v^ " 

fcAleatit r ss —7-« 



data > & habefiiaw 



hinctd/s— «••tri — »ti«. Per punAum 
M } erigatur ad A M , perpeodiculum M P 
Quod exponat medii denfiGuem k in loco M> 
mqne DPpcurra quam pundom P p e i pe ui > 

tangit , & eredto altcro perpcndiculo m p 
priori M P iniinii^ prcpinquo ut fit M m= 
dt, Cfit elementum M P p m =: k-d /=■ 
^« 4iv>(iMBptifqaeBucntibus, aret. 



AIIP.M=:5^— -^^ 

1 — n 

MfieMe areiADPM, 

Q — a 

& fit v= f,erito=-=— 



i Quiaverftcv»- 
evanelcit < 



lcideooaaftat» i^=«>c> — ' 

< • * ' — fl • V '■ 

ADPM= — 



Poe» 
1 — n 

r5 fi denfitas k , feu P M, cft m fur<fVio 
quaeris fpaiii delctipiis /five A M , poierit 
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pofito temporc t — o, li^t v — cic proind^ Db Mo- 

j2.= «i-f. Coiu 

86. Siik=I, «Cll = l, Cril( «4)*= pQJ^yjl^ 

>&)lUt(ilMd.X<=3— «'V^^v LlBER 

SfCUND. 

>erit«s=2-«*X.«ssc*X.«SBCT. 11. 

Prop. 7. 



Jifpocbefi (Uto tpatio defcripfo > (Ubitar 
perqouiraturamuresADPM^ veloci(M> 
& contra di:l vclocitatc dabitur arca 
▲ D P M > & hincdabimr fpatiujn deicrip- 
.Cum A M/iadc etiam (14. /ii. ^i., dati 
velociuce Mt ^atio dibiinr leoifni 
oootfk. 

8j. Sin=:x,fit z — » = o> & i<le& ie&> 
i crt aequatio MPjjnrr; — « • v d v 



a-(- 



s; — ~ , qaz, ftunpm flaeiKibai> abic 

ioiMnc A DPM= ftqilU 
•ofili arei ADPM =0« & « = crik 
» L. r, M«>aoo A p P M = • » L-^ 

rift=c«teaX.i=ij erit 



y s . Quai^ dato fpacio 3 dabkiir 

*rr 

«riocitat, & hmcMinrtempns ( 14) & 

OORtril. 

t^. Sit denfitasaniforau feu & = l > ent 
ttitsdt^'— «■v''~"io> (iwipcifqae 



i.-4'L.v=<'L. . Theo».IU, 

V 

S7. Si ia aynriooe f^atti Sc velociu* 
tv GifiX invctti > velocMai m, fi^oiu- (7* 

» = •*«!«/=——# B » «ft afr 
»— » 

«neni binoio ■linor « ai i n eft nniDentt 

biiiano majorj aun iit^si'. ^ ■ 

= mbcox—nj 



quae eft quantitas ne^ativa , cxprelfio n— 1> 
qaae ell poAtiva j fobftitui po^t > fiet / = 
t « • 



«• I 

X — 

II— X f» 



1/0 



a 



I/odireperi(a(v= 
laffcniair 



M -—% 

.4 • 

r £ e*X#*— • 

u nat ergo « = 0 em * = '— ■ 

= s & ttbi ncri j erit ( 8« ) / = 

4 ' L. — ^ = 00 . Quar^ fi » eft nume- 

0 

Tus poiitivus binario tni.^ior , dcfcripto fpa- 
do aliqno fiirito velocitas omnis cxting^ui- 
tor i «t fi n Uaario aequaiii eft vel major> 
fpaiinn' ii^tmn oonficirar > priufqnam 
velodtas evanelcat. 

98. St ia aequatiooibui temporu 8c ve<. 
lodniii a vekiciiai v evadat s e > erit 

4 • c • — • 

(tf>»=:-^— ,fi»«fti 



S, — V 

fiunptis fluentibus j fit 1 = ^ ii ' 

t> — • — 4«t/» — ' 
< — II 

fitvssr* &ptoia(ttj^4^c' — «. 

«f. Si *=: I, & »=; x> hoceft, fiden- 
£tas eft uniiormis Sc. refiftentia nt veloci- 
lai eric ( 14 ) « Sf « « «4 0c qnia ( jfrii. ) 

M «<<» 
a » = — «• V— • 4«rss— — 'yem 



r» aierit* = oo,fi»afti 

10 aiajor, &(S)>=4L.-^«o > aU 

o 

•«= I. Qnapropter fi nmieni pofirivoi 

n eft uritatc minor > vclocita? tempore 
finito exiinguitur , fpatio etiam finito de- 
(bripto( 87). Si n ell nintaci •qaalii y«l 
ipsl Biajor , velodtas nonnifi tempore in* 
nnito extined poteft, & fpatium finiioia 
ert , Q n eit namerus binario ntjnor, in- 
finitum ver6 ^ fi a tiiluriiQ w^fuiiu vel 
oiaior (87.). 



■P«X. v=4i<<C— '4 L. v=«JU quod 
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jzi Philosophije Naturalis 

V2 Mo- 

TuCoR. PROPOSITIO VI. THEOREMA IV. 

POROM. 

LiBBR Cirpora fpharica hormgenea & (equalia^ refifientm in diiplicat4 ratione' 
Secund. velocitattm impedita > & folis viribus infttis incitata , temp&ribm. 
P«op^ VI ^^^^ reciproce ut velocttates fttb inirin , defcrihitnt femper ^etptoi^ 

r^ r^m fY, lia Jpatia > & amittimt partes velocitatum proportiouales totis, 

AfymptotU redangdisCA Cffn 
de(cripcahyperbola quavis B b E e 
fecmtc perpendicula A B , ab ^ 

D E, de, in B , f , (<") 

exponantur vclocitatcs iniiialcs pcr 
perpcndicula , /) £, 6c tem- 
pora per lineas A a^ D d. Eft er- 
gova Aa z6. D d ita ( per hypo- 
diefin } D £ ad\^ & ita ( ex _ 
(>)naturlhyperboUe)Cy^adCZ); ^ 
& componcndo , ita Ctf ad Cd* (» ) Ergo arcae AB ba, DEedy 
hoo eft, fpatia defcripta aquantur inter fc, 6c velocitatcs pri- 
A B j D E funt ultimis a b^ de, & proptcrea xiividendo 
partibus etiainfuis amiifis A B.^ a b, D £ — d e proportionales. 
£. D. 

PROPOSIXrO VII. THEOREMA V. 

(SoYpora (ybarica qf.ibus refflitur in dupUcatdratione velocitattm, tem' 
porilmsy qu<e funt ut rnotus primidire^le & reftflentiaprimaiirverse , 
amittent partes motuum proportidnales totis , & fpatia difiribeaP 
temporihm ifiis &velocitatihnprimis conjunSHm proportionaUa, 

(*) Namque motuum paries amiffae funt ut refiftentiae &. 

tem- 




' (f) *■ Expoiuuum vtleehii^fi vmialn 
0'c. Cl<v.\ ccTj-ora duo limilia ho- 

zno^Tcnc: . j;juJ>.; lupponanturj corum 
XBOCUS coiiiiJcrari pollunt caRquam motus 
Bntus ejaliUeinquc corporii variis cclerica- 
fis gni<Ut>i]s a^ti ( ut in ftop. f. ) ide^que 
( ffr coroll. r. frop. f. ) vdocitaies iai- 
iibIcs eNpooi PoiruRt perlincas A B » D E« ; 



••■»V» V.^Jj»V«*. irwji».»!. mm ^ f f , ,V" / 



in fine illorum temjxmimTefidax-per linca» 
ab» de, & fpatk hif tempciibts dercripui 
per-flrtai HypetMicaiABba, DEed.. 
(t) Ex naturalfyfltham*i?tttbieotm. 

4. de H/i>eib. ) 

Lib. 1. ) 
( X ) * Namfiie momum pmti 



's 



PrINCIPIA MaTHEM A.TICA. 5^ 
tcmpora coniundim. li^itiir ut partcs illa; fint totis propor- De.Mo- 
tionalcs, dcbcbit rcfirtentia & tempus conjiinSim vffc utmo-^^^^®** 



tus. Promdc tcmpus crit ut motus diredc 6c refiftentia i^verse ^^^^^^J^j^ 
Quafe temporum particulis in ca ratione fumpiis , corporaaiiut.5j.ci;j;D_ 
lem femper parttculas motaum proportionales totis, ) ideo- Sect. H; 
que retinebunt velocitates velocitatibus (tiis primis fcmper pro- ^"^p ^-J* 
portionales. Et ( *) obdatam vclocitatum rationem , deTcribent ' 
iemper' fpatia , qus fimt ut velocitaiea piims & tempora con-: 
jundim. p.E.D. 

Corot. I. Igitur fi -^Equivclocibus corporibus refiftitur in 
duplicata ratione diamctrorum : globi homoi^cnei cjuibufcunque 
cum velocitatibus moti; dcfcribendo- fpatia diametris fuis propor- ' 

tio" 

idftjqoe divi- $f, 

deaoo Der «« M V aiM« *-'inv> & com-. 
pofird nettnfj ut mc—mvt ideft,mo* 

lus aminus m c — w t- ut motus i-rimu« 
mci Sc hinc ob datam maiijm m, erit 
edamc»-IK c — v, ide(l> velocitas amil- 
fa c — V, ut vtlocitas prima c > ind^ etiam 
erit c , ad c — c -^v, icav , hoc eft ve- 



) * Idioqm minnkm vaoakm m 
rauone prima, ob daa> oofponun <m^ 
( tf. lib. I.) 
( /■ ) * £i eft dimiM v thi k mm ftm» 

nem (,11.) 

9p. Tota propofitionis hQjas demonflraEio 
per Analytim hoc modo expoaitar. Sit glo^ 
bi cujufvis mafTa m , velocitas data initio 

motiis f > in fine temporis t (ii v , rcfi- lodtat prima c, ad reGdu;tm v , rario- 
fleucia data ioido motUs r> & V^* ejuf- . «e daiit Jam 6 fpatium tempore i del'- 
dem corporit refiftemhe in divei& locif cripiam dicainr /> erit (xO ar=vdr> 

fiint Dt velocitatum qii?,drnta( ptr Hyp. ) & quia v cft ut daia r , erit d X Ut cd$» 
erit cc, ad w , uir, ad rcfilkntiamclap- fumptifquc flucmibusob datamc> iiet x ttt 



rw 

(b tempore i j quz proiad^ erit Sti 



co 



rv V 
tt 



efk tt motdf dta«- 



f li Q. E.D. 

90. Qooniam fpatiiim r eftot r 1 , & t ut 
nte mct' 
— , ent etiam / ut —7- } globi cujus 




dvHnSAtSi temporii- 
r V V 

1-4 H iii«ff4,lioc«ll,-j-j- a 

■ ' , & hinc ai=:— ■ j ~ j 

d t ' rvv 



m r e 
r V ' 



ise> &fiiftf»=r,ade<q«e$^= — 



fWTalere fnbdituto fici = 



Cepi«ivtempai<> ut monit ^imm mc> 
iktt&k (k^ttmtaSuLfnmkf, mntit» hoc 
m« .m» mee — mrv- 
cft 1 ut — , ic,eni~« 4 



r r 

maifa m diameter (it D , & datft globi 
denfitate erit mana m 1 ut voiumeii ( i. lib» 
li) lioc «ft> ut diamcuf ouInh Dij QlteT 

feoiit j iit ^ '**b Si MKetck-diul ve-- 

loctttte e>' lefifteam r eft ut diametn • 
^HMmw I>* dinitas c«i» iodex »> hoc eft r uci 
D«3 & pctmm vdocitaio noo d«iij m^- 

Die r ^ 

fiftemiar, wD-ire^emr-Bi^^^^fia* 

m Dt~*. Exq«ibt»p«tenteotottitiaqaM'' 

fequuntur. 

Ca) ♦ Cer. i. Nam in UyDothefi co-- 



m c 



m ec zsmt V 



r V 
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Db Mo ■ tionalia , amittent partes motuum proportionales totis. Motus 
TU CoR-er»im globi cujufque crit ut ejus velocitas & ma/la conjuncUm, 
'l*b*** ^^^^» ut vclocitas &. cubus diametri ; refiftemia ( hypothc- 
SficuKD ^ quadratum diametri & quadratum velocitatis conjun- 

Sect. & tempu« ( per hanc propofitionem) eft in ratione piioie 

proi'. vn.diie£l^ fic ratione poderlore invers^» id ut diameter direQi 
jjuo^y. ^ velocitas invers^; ideoque ipatiiimf tempori & velochad 
proportionale , cH ut diameter. 

l^) Corol. 2. Si aequivclocibus corporibus refifKtur in ra- 
tionc fefquiplicata diametrorum : globi homogenei quibufcun^ 
que cum velocitatibus moti , defcribendo fpatia in fcfquipli- 
cata rationc diametrorum , iunitLent partes motuum propor- 
tionales totis, 

Orot. 3. Et umverialiter» fi «quivelocsbns corporibus te-' 
fiftltur in ratione dignitatis cujufcunque diametrorum : Ipatit 
auibus globi bomogenei» quibufcunque cum vdodtatibus mo- 
ti, amittent pattes motuum proportionales totb, erunt ut cu- 

bi diametrorum ad dignitatem illam applicati. Sunto diame- 
tri D & E j 6c fi refiftentiEE , ubi velocitates aequalcs ponun- 
tur , fmt ut D" & E": fpatia (juibus globi , quibufcunquc 
cum velocitatibus moti , amittent partes motuum proportiona- 
les totis , erunt ut D 1 — " ^ E ' — *• Et propterea globi 
liomogenei detbribendo l]>atia ipfis Di<— ■* & Es — " propor- 
Oonalta> retinebunt velocitates m eadem tatione ad invioem ^ 
lub initio. 

( « ) CbrW. 4. Quod fi globi non fint homogenei , fpa- 
ttum l. globo denfiore defcriptum augeri dcbet in ratione dcn- 
fitatis. Motus enim, fab pari velocitate , major eft in ra- 
tione den&tatis > 6c tempu« ( ^cr hanc propofatonem ) auge- 

tur 



<b)«C»w t. fa (ypoiMiooidti- 

fii liiiiiadl« s I, M«6fic/ntJ)i— V» 

Aam Dh 

( c ) * Car. 4. SU globt m denfiui 

t«ide69B0(a B* K.}iiiaffii m miUt, 



ftliipc(^)*tt' Qturi 6 po» 

nMor teiillmtu r» «r D • c«» eiit t m 

j D < ~ • , hoc cft , fp«inm/# quod datl 
denlitiue f > erat ut D l — fllgeh dcbct 
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tur ifi tatione motus directe» ac ipatitiin delcriptum in raitio- DbMo* 
ne temporis. tu Cor- 

(^) Qmtb/. y. Et fi globi moveantur in mediis diverfis ; fpa ^^^g^ 
dum* in medio » qood cctens paribus magis refiftity diminuen- SBcotiD, 
dum erit in ratione majoris refiflentise. Tempus enim ( per Sect. II. 
hahc fropoptionem ) diminueutt in latione leiiiientis au^ 9 6cP«op.yiL 
ipatium in latione temporis. T«io»,Tr 

( •) L E M M A 1 1;. 

Momfntum ^enit<e aquatur momentis laterum fmgulorum genfran- 
tium in eorundem laterum indices dtgnitatum & coiFjjidentia 
eontinue duSlis, 

Cjenitam voco quantitatem omnem» qus ex latecibus vel 

terminis quibufcunquc in arithmetica per multiplicationcm, di- . 
vifionem, & extratlionem radicum ; in geometria per invcn- 
tionem vcl contcntorum & latcrum , vel extrcmamm & me- 
diarum proportionalium > fine additionc 6c fubduclione genera-- 
tur. Ejufmodi quantitates funt fa£ti, quoti, radices> redangu- 
la^ quadtata» cubiy latera quadcata, kteracobica, 6c fimiles. 
Haa quantitatea » ut indeteiminatas inftabiles» U quafi mo- 
tu fiuxuve perpetuo ccefcentes vel decreicentes , mc confi- 
dero; £c eaium incrementa vel deccementa momentanea fiib* 
nomine momentorum intelligo : ita ut incrementa pro momen- 
tis addititiis feu afifirmativis, ac decrementa pro fubdutlitiis fcu 
negativis habcantur. Cave tamen intellexeris particulas Brutas. 
Particul* finiia; non funt momenta, fed quantitates ipfae ex 
momentis genits. Intelligenda funt principia jamjam nafcentia < 
finitarom magmtudtnum. Neque enim ipe£latnr in faoc lem<> 
nate magmuido inonientorttm : fed piima nafccntium prc^or- 

tior 



(d)* Cor. T. Refiftentia r, qoae ao- ^lVitr ^ JDi — •• ... „ 

t^erat ot augeacwinratiooe 'g»»" 

qulvii rett{itrw«0*«rj & qata oiinBeDdum eft in ratione majoris refiftcnii*. 

y pfi n iP B •Tidcat' Mkov» - 
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De Mo- tio. Eodem recidit fi loco momentorum ufiirpeiitur vcl veb- 

Tu CoR-citates incrcincntorum ac decrementorum ( quas etiam motus, 
^Ltbbr "^"^^^^^"^^ ^ lluxiones quantitatum nominare licet ) vcl finita: 
Secund ^"^^''s quantiiates velocitatibus hifce proportionalcs. ( * ) La- 
SBCT.lI.^^ris autem cujufquc generantis cocHiciens eft quantitasi qu£ 
Ii»icAil.oritur applicando genitam ad hoc Utus. 

r Igitur fenfus ( b ) iemmatu eft , ut > fi quantitsttDm qua- 
.rumcunque pcrpetuo motu crefeentium vel decceicentium A» 
By C, 6cc. monienta» vel liis proporriotuiles mutationum ve- 
locitates jdicahtur a, b, c, &:c. momentum vd mutatio gcni- 
ti reclanguli A B fuerit a B + ^ A , & geniti contenti A B C 
momencura fuerit<iBC + ^ ACh-(A B: 6c genitarum digni- 

latum A», A», A4, AVA^, A^, A^, A— «, A— »,& 

A— ' momenta 2 A, 3 « A*, 44 A3,4iiA~*Mi A^ — p 
ftn A — |, — 4A-», — ia^A-l, U—iaA— | refpedivc. 

m 

£t generaliter , ut dignitatifi cujuicunque Aliirmomentum fiierit 

_4A m . Itemutgcnit* A» Bmomcmum(uerit2«AB + 
m 

^fA*; (ficgenitsAs B+C^momentum 3«A*B4C«+4^As 

' -^' ^ A J 

B J C» +2 f A 1 B4 C^ «c gcnitaE g-^ five A J B- » momen- 

^um 3 A * B- » — 2 ^ A 3 B- 1 : & fic incsteris. Demonilra- 

tur vero lemma in hunc modum. 

Cjaf, I. Hcclangulum quodvis motu perpctuo audum A B, 

ubi 



. .( f ) Lioerit maem. Sie laterii « , Ja gnificarei 6c loco a,b,c, 8cc (cnbamniijr, 

qBUilil«t« geniti »• ■ pofti« f o fficiwn dy, dz &c. iaillis Lenlniatii eft monca- 

- . tafn feufluxionemreAanguli xjf , eflfejTifjr 

( g ) ♦ Smjus LmnuttU tfi» ut»ft quami- +xzdy-^xyAz, & genitarum quanti- 

* ^' C mmattaduamn a, fc , r, t,^^ » » , * i , x * ^ iroaienta cfle 
ita ut dum A fit A -f- a , B evadat B + 

C cvadat C+ f &c, inawrwjtifliw/iuii- ; x ' i r , 4 r i ' 7^ <5cc. 

niamur Imeru raiiiiycuiis , zcku ^ua- . • 
bM variabiki fflinritatw cooluevimM Ih- 
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tibi de lateribus A & B dccrant momcntorum dimidia 6l De Mo- 
i^&itA--itfiriB~i^,feuAB— i<iB---ii^A+ifl^;6cquamTu Cor^ 

primum latera A & B alteris momentorum dimidiis au£la funt 
evadit A-f-^ain B-fj^ feuAB + iaB-f-i b A + {a ^.secund. 
De hoc reclangulo fubducatur rc£lanp:ulum prius, 6c ( ) ma-StcT. II. 
ncbit exceffus aB-\r^A., Igitur latcrum incrcmentis totis a 6cIiwmA 
i^genefatar re^nguli incrementum « B + ^ A. Q.E\D, 

Cajl a. Ponatur A B femper sequale G 9 ^ contenti 
AQC feu G'C iTiomentum {per eaf i.) erit^ C-h c G, ideft 
(iipro G 6c ^ fcribantur A B UaB-^ i AyaBC-h ^ AC 




( h ) ♦ mancba exeejfut a B -f- A A 
Cafut. Sit RfdsiigulLjm O A B C 
Aib daabuc Tariabiltbas O Aj OB conti- 

-mui q efegi Mi lwB { iamamar hinc inde «b 
A pwm xqualfs A e , A f ; & a B part« 
seqoalet B g , B h , iu ut, fi « & i> fint quan- 
litates momentis linearum O A > O B pv». 
poniooales ficef=4, & gh=:&: Com- 
fleantur ReAaiigula Og Ee, OhFf, da- 

" cator F E , quae [ranfiliit pcr C punrtum 
coacarfac linearam A C, B C ( ob p.irdllcl-.s, 
Uneas e f & g hfimiliter, nem^x- bitdrum, 
1k6tu in A & B ). T)ico qu6d lamma Tra- 
pezionim EFef&tFgh xqu<iUs crit mo- 
nenco ReAn^i O A C B ; obtinctur vc^ 
rb Tnpezioram rumnua (iimetxlo di£eren- 
tiam Keflangulomm O e E g- > O-f F h>yM B 

eftOfxO h — OexOg , fiyeO A Hh Afx 
OB-^B h— O A— A e X () B - llt^, & vo- 
cando O A »0 fi,fiiAf=: A e = j«> 
»li= B ^ = dift wo u» Rea. eri t 



AB-\.^MB-{-'ikA^\ab = aB-\-bA. 
Vt verft proberar (ammam Trapezioron 

EFcf5:EFgh x^ju.ilcm cfTe 
momcnio Rect ngult O A C B, -p!^^^ 
obfervandum primo: Quod fi 
lincat quaevis S T, V X, otcom- 
que inaBqaalcs , in lineam ^ V 
nnt pcrpetidiculares jungatur- 
qoe T X, & in medioliaeaES V 
crigatttr perpcndicnlant Y Z , dP Y V 
crit Trapezium S T X V xquale 
RedlaiiguloS Vx Y Z: Itaque Trapciium 
E F c f eriiacquale Rcdldnj,ulo ACxef, 
& Trapcziuni E F g h aKjuale Redangulo 
l^Cxgh. Praticrca quoniame f & g h 
fant momcniis lir.c.!rum O A , O B pro- 
portiortsdcs > hoc ell > prof ortionales velo- 
dtttiboi qoibai Knec O A, O B crefcant» . 
five, quod idcm c(l , ccierit uibiis quibuj » 
dum Redangulum O A C B t rdcii , linia 
A C, B C antror'um Jcruntur , Rtdangula 
A C X ef dcBCx|(b« eruiuatiiniie iil* 
A C, B C & earum vdoehatn conjan<Km. 

Mutatioautcmgcnlti Rcrt.mi;uIiC A C B 
proporiionalis eil caulas quz cam producit * 
ea autem caufa eft motos linearam variaht- 
lium A C, B C quo anircrliim ferurtur dum 
linca O A, O B L rcfcunt , & quamv« dum 
illzlinex AC, B C movcmar,inierijii H- 
nes O A > O B crefcaot , incrementi hujus 
fianaliabenda rll ratto dom ReAangatt flo- 
xionem five in rcmciuum nafcens co:.i 'e- 
ramus , ctcnim in ipfo hujus ini:rctneud 
nalcentis orta illx produi^ioncs lineaiom 
O A . O B nihil phn^ funt, & chm primom 
fiu» aliqmd iam ali« A C, BC prioriboi m*» 
' . H jotci 
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Ds Mo- + f A 6. £t pai cft ratio contenti fub lateribus quotcunque; 

roROM. ^^y; ^ Ponantur latera A, B, C {ibi tnutoq. fempcr aqua- 
StcusD ^ » ^ ^P^*"^ A* , id eftrcfilanguJi A B, momentum a B+^A 
Segt. ri. crit 2 « A» ipfius autem A 3 1 id eft contenti A B C, momen- 
LivMAii.tum «BC+AAC + cAB etit 3 ^ A *. Et eodem argumento 
momentum ctignitatts cujuicunque A^^eftMaA"— ^.£.Z2, 

I . - r ' J 

CaJ. 4. Undc ciim in A fit i, momentum ipfius dudum 
in A 9 una cum-^ duilo in , ( ' ) erit momentum ipfius i , 
ideft, nihiL Proindeinoi&eiitnm ipftus-^ieu^u^ eft 



joret a/ruraantar, ergo moroemam Redan- 
foli O A C B five ejot nMadkwn momenta» 

nra caiila, f X linfis A C & CC & velocitJii- 
bus ^uibuicum lciumur , deiermiudtula cll. 




SintvetARed ngula M Nmn> PRpr« 
yurom linex M Nj P R fiiu arquales , 
connpiamnr alix linec biice etiam xqua- 
les qu3E ab M N & P R (rofedse motu uni- 
fcmi & parallelo iifciuHmm UneasMm Sc 
P feramur, itaateodemtemporeadmn 

<» . £/. in. ) arcas M n, P r fore uc linejc M m 
P I , (:< pariter velocitaies liaearum abMN 
& P R proiedaniffl in «adem lioMmionej 
adeoqne areat M n, fr, fbre in rttione earnm 
jelo it.Tum. Quid il linexN M, PR fint 
inat<jU4ks, arex truni ut i n. jcilii MlSi, PR 
Jc •antm velo iutes coiijuniflim , & quarvti 
incremema RedangulorumNMmn, P R p r 
«^nali ti m|<ote £imin eadem ratione enu;t, 
UtofKtt iMfi9ntMiiicMiBCiM<etiinciact 



Raiione. Unde tandem fequitar qu&d in- 
crementom Redanguli OABC ex motu ii- 

ni'3E A C n.uum, i u: ilia linea K C Sc ejaS 
vclociias cmjuiidini, &i quod increircntom 
e;utdem Rei^anguli O A C B cx motu linc« 
B C nainnij eft ut illa Imea B C & ejui veio- 
dtat conjnnfttm, ideoqne tocnm momenram 
RK:VirguliO A C B cft rummafadcrufr. li- 
nearum AC & B C pcr vclocitates quibus fe- 
inntnrrelpeAiTi dn£birum,ideoque ut fum* 
n\A KK.lMignlorum ACxef&BCxgh> 
five deiiique ui fumma Trapeziorum E¥ e f, 
EFgh. Q.E.D. 

x*K CMfuh Facil^ iaec applicaniur ad 
eot cafis vbi vel tmbK tinec O A > O B 
decrclcunt , vel un4 crelccnte altera ;de- 
creicic , quippe varianda (unt f&lummodo 
figna juxta has hxpothelet. 

Vide aliam hujus cafdi deaoaftntio» 
oem ( nunu itfo. iib. 1. }. 
( i ) • £^it jMHtaoMi i/fbtt 1, 

'nttf'/. Foniinr «aini -^=B 4eerii -^Xil 

=: /1 £ ~ I , ft d momemnm reftanguli A B 
eft « B + k A {fn€if .':) momcnr 
" ' 1 indlua mi QiHrt «ciK 




I 
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■j-;. Et gmnltter dm -r-g in A fit i » tnomentum ipfius tu Cor- 

^ ^ PORUM. 

jp;dutonin A" unacum^^^in A"- « crit nihiL ^tsEcwo. 

, » Sect. U. 

propterea momentum ipfius^feu A— « erit — jj^^fj' <'^*^« 

Oif y. Et cum A ^ in A * fit A, momentum ipfius A * du- 
dumin 2 A' erit « , per caT. 3 : ideoque momentum ip- 

fius A * erit — — five iaA-^i. Et geneialiter fi ponatut 
2 Ai 

m 

A 77 aequale B , erit A " aequale B " , idcoque »1 « A* — * «qua- 
lc»*B«— S 6ci»<iA— > «qualew^B— 'feu»^ A ■ » 

m— n 

ideoque ~ a ATV aequale ^ , id eft , aequale momento ipfiut 



m 



A 7. 5. £. Z). 

d/. 6. Igitur genitaE cujufcunque B" momeittum eft 
momentum ipfius A "» ductum in B " , uitt cum momento ipfius 
B" duaoinA»> idcftm<i A»»— » B"H-»*B"— A"; id- 
quc five dignitatum indices 112 & n fint integri numeii vel fradi , 
fivc affirmativi vel negativi. Et par eft latio contenti fiib plut 
iibus dignitatibus. j^. E, D, 

Corol. 1. Hinc in continue proportionalibus , fi terminus unus 
datur» C'') momenu terimnorum reliquorum erunt ut iidem 

tet- 



s.tfA—s.SiiBilinrfipoinair j;=:B, SinilS modoiMtemealiK f, & #. 

, , ( k ") * Momtr.ta urminoriim relUjua' 

& idc6 — X /1 • = >4 " B = eritper caC Qnoniam enim A, li, C, D,E, F , ■ 

j. & 1. « - ^ . - ■ B +fc ^ ■ =0* M . pK.p«tio«lo,em D:C=C:a 

- — «A^ilZl-'""* - — =CC1>— •&fimiliwrinfeiii«r^ 

«t«^»k6«,tem(»eiiwiiipfiaK^> erit =5i=C»I>-'. £=-c' ^-cc*^" 
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De Mo tcrmini mukiplicati per numerum intervallorum intcf ip- 
TuCoK- ^ terminum darum. Sunto A , B, C, D, E, F con- 

L,BE*,^tinuc pioportionalcs j & fi dctur tcrminus C, momema re- 
Secvnd. liquorum tcrminofum erunt inier fe ut-— a A—- B, D,2 E, 
Sect.1I. 3 F. 

LwuiaU, ( • ) Cwot. 2. Et (i in quatuor proportionalibus duae me- 
dis dentur 9 momenta extremarom erunt ut ecdem extrems. 
Idem inteHige n du m eft de lateribos • redanguU cu ju(cunque dati. 

( ) Corot, 3. Et fi fumma vel difierentia duorum quadra- 
tprum detur» momema latetum enuit reciproce ut latenu 

Scholiwn. 

In qnftoH quadam ad D. J, C^mimn noftratem 10. Decem. 
1 572. data, cum delcripiiflem methodum tangentinm quam fuf^ 
picabar eandem enb cum methodo Sli^ tum nondum commu- 
nicata; fiibjunxi: Hoc efi tmum varuculare vel cmrolUrium potiut 
methodi generalis , qita extendit fi citra molejlum tdUnm eaktdmn, 
non modo (") ad ducendum tan^entes ad quajvis cttrvas Jive geo- 
metiicas frje mechanicas vel quomodocunque reSfas lineas aliafue 
curvas rejpicientes , veritm etiam ad rejolvendum alia abjirufwra 
froblematum genera de {°) curvttattbus , ( p ) areis , hngitudini- 

bus t 

Qurd ob datam C> «njwaallamdlfiio» tnt( percaf. i. ) «i-t-<f>f=o, 8c hint 
menram , momenia ri-liqaorum tcrmino- aD— — d A idedque a: — d=z A: D. 
fum erant ( per cal. j.fic 4.)^^ dC^D—s ( m ) * Cor. j. Sit » = C » , St 

— ^^2 r^ — , , zdD 3 <f D' quadiatumC» fitdatum,erit( 

^dC _-,&mill. i«^^iis=o, ideoqueirL-ZB, 

, J> &proinde 4. — t loiis duobus 

npllCMdo ingBlO* ltllUiMiper-T-»au- coroilariis neccfTum eft ut variabili unl 

MlM<propordot«fmiiioram-tC»D— >. ^S?.' ^ 

iD*iDt • mim momemmn qma» pofitinmi eft, al» 

-^C»D— ,D,— ,i— ,hocdl-«»4, •^'ij» raomentum eft negativum. 

P ( ■ J«ffiida/» i<iB^cni«( ijo.iftf. 

— n 1 D, i E, i F. Eft auteip x nu- lib. t.) vide Maichionis i/o/i)ir«/<i Aiial*- 
wctus iwftvallwmn iiucrMrminam4» & fim infintt^ parvomm, ubi mc-thodus iU» 
lerminMD «Saaim C , flcut Sc interrano- mnfctititiin fati 6c per&icue exw>niiur. 
fom uuer £ & C, 1 intcrvallum inicr ( o ) D, curvitatibut ( ztfi. lib. t. ). 

iiis in.er«4llciuin joier C «c- F, Qoarf plarjmif e«emplisrmn i*. Si z». libv 

cootcnti, maniiefla runt. Vidc tradbm» 
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bmj Ci) centris gravifatis mrvarim &c. neqne { ^quemadmodum 
Huddenii methodas demaximis & minimis) ad filas refringimr 
(tquationes illas qua quantitatihus Jurdis pint immunes. Hanc me- 
thoditm intertexui alteri i(li qud <equationum exegefm infiituo re- 

ducendo eas ad feries injinitas. Hactenus epillola. Et haec ulti- 
ma verba fpcctant ad tradatum quem anno 1671 dc his rebus 
fcripferam. Methodi vero hujus gencralis fundamentum CQnti- 
netUT in lemtiiate praBcedente. C ) 

PROPOSITIO VIIL THEOR5MA VL 

etrpus inrnedio tmiformif gravitate uniformiter agente-, reSld 
^atdai vel dejeendafi & jpatitnn totum dejcriptum dijiingua- 
• tar in panes tequales 9 inque principiis ftngularum partinm ( ad* 
deado refjientiam medii ad vim gravitatis, eptand» eerpus ajeen' 
'dit , vel fubducendo ipfam quando corpus defcendit ) itrvefigentur 
vires ahfoluta j dieo ^od vires Ulee abfidutee fimt i» fregreffinie 
geometricd, 

Exppnatur enim vis gra- . 
yitatis per datam Hneam 
'^Ci leUftemia perlineam 
indcfinitam A vvt ab- 
foluta in dcfcenfu corporis 
per differentiam K C; ve- 
locitas corporis per lincani 

P i quae lit media pro- 
fOitjlpnalis inter A K ^ 



DbMo^ 

TUCOR- 
FORUM. 
LlfiER 

SecuMDi 

Sect II. 

Pnop.Ylil. 
THHMbVIt 




< q ) ♦ Ceniris grAvitatu(f£. fih. 1. ). 

( r ) In pratcedetuibui EditionibM iftivi 
itcholium hoc moilo fe h»bebat. 

In litteris qoae mihi cum Geometri pe- 
jititfiiao^ G. G. Leilmbio annii abhtnc 
deccm tiKeTocdebiiK } cikm figiiificar<.m 
jine compoiem clVt methodi dctcnrindn Ji 
nuxinui & minim.1 , ducendi Taneentetj 
^ finilia pttajjcu-i . su« io teffnumifiifw 
4iS 5*1*^ '1 rc')er...!ibus procedercC > 



I. ( DatS «tqaationt quoteumque 

fiuenttt quamitatet involtMiie , Buxione* 
mvenin , & vit* verti { eamdem cel». 
lemi Kolcripfit Yir aarilEmta Ce qnoqne 

in eiufmodi mcthod«m incidi/Tc , 6i me- 
thoduin luam communicavitj imti mab< 
ludentem, praHerquAm inverborum 8c no- 
nnm fiinnalis , & idca gc nr rationis quao- 
tmnB* Uiriuique lundlmentuoi coaUBOii 

1« iiiJwe Lcnnuc 



HA 
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Db Mo-^, (r ) ideoque in fiibduplicataratione refifleitiis; incrementum 
Tu CoR-fcfiftentis data temporis particula fa^him per lineolam JCL, & 

'^^^'^^^j^contcmporaneum velocitatis incrementum per lineolam P P;dc 
SFeuKD. centro Cafympiotisre^bngulis Cy^j C Hdefcribatur hypmola 
Srcr I. quavis B l^Sj ereclis perpendiculis /4 B, KlVj LO occurrensin 
Paop.vin By Ny 0. Quoniam AKe&,uiAF q^f eat hujus momentuffl 
yiuot.Vl./^£ ut ( » ) illius momen- , 

tum 2 A P ^ : id cft, ut** 
AP\n KC, nara velo- 
eitatid indremcntum 
< per motds l^, 1 1. ) pro* 
portionale c& vi gcncran- 
. ti K C Componatur ra* 
tio ipfius K L cum ra- 
tione ipfius K N ^ 6c fiet ^ 
reaangulumK'txKA^uty^Px/CCx/CA''; hoccfl, ob(")da- 
tum reCiangulum KCxKN, ut yi P. Atqui areo; hyperbolicse 
KNO L ad redanguium KLxKN ratio ultima , ubi coeunt 
«pun£la KULf eSt squalitatis. Erge area ^ hyperbolica eva- 
ne(bem eft ut ^P» ^ Gomponitur igitur area tota hyperbofica 
AB OL ex particuiis K NO L vdocitatt A P femper pro- 
portioiiaUbus > & ( * ) propcetea fpatio velocitate ifta defcripto 
proportionalis eft. Dividiitur jam area illa in partes sequales 
. ABMI, iMNKy KNOLy 6cc. & vircs abfoluti- y1 C , 
IC, K C, L C, &:c, (y) erunt in progrelHone gcomctrica. 
J^. E, D, Et ) funili ar|;umento > in afcenfu corporis , fu- 

men-: 




(f) ♦ IdtSqne M fuhdupluata rationt 
'rtpjlvmu*. Ob 4aum AC. 

(0 « (/I mm «MMMtWR % A t Q' 

Cbm cnmi fit AK x AC= AP*(ffr 

conflr. )critACxKL = i APxFQ 
(^ftr eaf. i. & i. Lem. i. ) id e(l j ob da- 
tam AC> KLeft «APx PQ> Ac qwa 
velockatis incrementwa P Q> (lato tem* 
-ports momento genitum (^fnmot. kg. i.) 
proportionalc vl\ vi «Mnimi KC» Mit 



( u ) ♦ bfc djttan reCiangulum K C X K L 
( pcr thcor. ^.dc hyp. ). 

( X ) * tt fropterea ffauo veloeitMt f/U 
ieftrifm propontonalit ejl i datO Mlia ttB> 
poris momcutot ipuiumddcRpam cftvt 
TckKiias ( ti ). 

( y ) * Erant im fngn^km geom mk i 
( i79- lib. I. ). 

( z ) * Er Jmili argumento. ExpOfUi- 
turcnim vis i^ravitaiis pcr ild.dm lincam 

AC« idilteQUa per UnMm iaiehiuam 
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tnendo, ad contrariam partcm puntti y^, cTqualcs areas A B mi, De Mo- 
imnk, knoly &c. conftabit f juod vircs abrolutaE; AC, /C, /r C, tu Cor- 
/ C, &c. fiint continuc proportionalcs. Ideoquc fi fpatia omnia ^"^^*** 
in afcenfu 6c dcfcenfu capiantur aiqualia ; omnes vircs abfolutce ^*"* 
lC kC, iCy Ji Cy ICy KC, LCy &c. cwnt condnuc fo-SectJ^U. 
pordonales. £* D. Pmip.viii! 

Coroi I. Hinc (i Ipatium dcfcriptum exponator per aream hy. i^Hfctw^YIa 
petbolicam y#£A^/C; exponi poflunt vis gravitatis , velocitas 
corporis & refidentia medii pec lineas AC^ AP U AK itz 
fpedive j 6c vicc versa. ( * ) 

Corol. 2. Et vclocitatis maximaE, quam corpus m infinitum 
dcfccndcndo poteft unquam acquirere, ( ''^ ^exponens eft 
liiica A C. ' • 

Curol, 5. Igitur fi in dad aliqua velocitate cognofcatur re- 
iiftentia medii » invenietur vebcitas maxima 9 iumendo ipiam 
ad velocitatcm illamdatam in fubduplicata ratione, quam ha- 
bet vis gravitatts > ad medii tefiftemiam illam cognitam. 

PRO- 

Al» vb «blblma Tetbdtaten nimient in kCi id AC| ftCrCnuit in progreffione 
afcenlucorporis perfummam Cl) velocitai geometrid. Q. E. D. 
corporis per lincam A p qux iic media pro* ( a ) * Simili modo fi ia afccnru cor- 
portionalis inter K \ Sc K C, ide^ne io poru j fpatium vtlfUt ad OOtdt extiiiftio. 
fubduplicati ratione refillcntie } decreaien- aem ile(cribeiMKun exponatur per arcam 
tum refiftentiz dati temporis panicull byperboHcanr A B n k cxponi po/Tunc vis 
Aura per iincolam 1 k , & comcmporaneum gravit uis , vclocitas corporis & refiden» 
vdociiadt decrcmemum per ItneoUn pq> tia medii per lioeas AC^ Ap^ Ark re> 
& delcribttiir nt fupri hyperbola SBo} ^>eAiyi!| hc viceveni. 
Qaoiji^m A 1 efl ut Ap* crii huiui momcn- ( b ) ♦ Expcntni ej} linea A C. Fiat 
tum kl nt illius momenram i A pq > id enim AP=AC t & <]uia ( jprr conjlr. ") 
e(tj 01 A p in 1 Ci eam velociuti* de- AP^ssAKxACyeritetiam A K= ACv 



cremeatqm p-;q ( per wm. Ug. z. ) pto» ide<Sqne coinddente ordinatl K N , cum 

portioiMle eft vi genenmti 1 C > compo* afymptoro C H , area hyperboiica ABNK , 

natur raiio i.ifius kl cum ratione ipfius iiifi;jita eyadct , <Sc fpdiium defcendendo^ 

to> & fiet rectangulum klx lo utAp deli^riprum hoic proportionale erit qoo* 

StlCxloy lioeclfj ob damm redaneii- que infioitnm} graTicatmft) reflbaitia 

lum I C X 1 o , ut A p. Ergo , cocuntibus velocitas corporis cxftonentur per lincam 

punchs k , 1 , area hyperbolicak nol=: kl AC> eritquc proindc reiidentia graviuti 

I o, ell ut A p. Compunitar ifitar area aM|iMlie> & gN tgt uA fetocitfe' A.C jb«^ 

•OM hyperbolica » A B o 1 ex particuUe xinia. 

k n 0 1 veioctiati A p femper proponioiia- ( c } ^ Ai meiii retlflmum itttm (o> 

libus, 5c pLcrcj l]>ai o vtlo- !t;j:e ilfl gni$am. Ciim cnsm vclocitates fim in 

dclcripio jjro^rtienaiis etl. Dividator liibduplicati ratioue rcliltentiarum ( ^ 

iam area tUa w panei aqinlei A Bmi } kff. ) & refiftentia fii gravitati «qoalis « 

affljika ^(ScnmaWolMKiG^ nbi vdocitai aMxifln dt» (far %. > 



^ kju.^cd by Google 



PROPOSITIO IX. THEOREMA VII. 



(^4 Philosophijb Naturalis 

De Mo- 

TU COR- 

^i!yBE%Fofitis jamdemMlhat$S9 dico quodt Ji tangentes anjrulorum fe&tris 
Sectimd. tircidaris & fidoris f^erboUei fitmantwr velocitatiim frepmiona' 
Sect. TI. , exifente radio fifit magnirudinis: erit temptis emme afcen- 
Thioiu jummum m je6lor circuU, & temfm maedef' 

yiL teadeadi d loeo fkmmo at fiSor hyferhl^^ ^ 

KtQm'ACf qiui vu gravitatbexponitur» perpendicuhds 8c 
cqualis ducator ^D, Gentto D (emidiametro j1 D delcii- 




batut tum circuli quadrans t E ; tum hyperbola redangu- 
h AVZ axctn habens AX^ verticem principalem ^>6c 
afYmptoton D C Ducantur Z>f > DP, & eiif iedor dicu- 
*~ AtD xn tempus ocnne afcendendi ad looum fiimmum ; 



velocitat mulma erlt ad veJocitatpm ^-x- 
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& fe£tor hypeibolicus AT D ut tempus cmne defcendenai DeMo 

a loco fummo : Si modo fe£^orum tangentes Afy AF, frni'^^' ^^"^ 

ut velocitates. 'ljber 

Gi/r I. Agatur enim Pvq abfcindens fedoris A D t 6c 

trianguli ADf momenta , fini paiticulas qnam minimas fimul sect. li 

defiaipcas tDv ta q D p, Qim particulfle ilUe » ob anguliimP>or.ix. 

communein D, fiiot in ( ) duplicata radone laterum» eiityi^^*' 

^ qDp^tD auad, . , 
paiticula I D i; ut - ^ > id ell , ob datam t D, 

qDp 

ut —j^ — Sedp D quad. A D quad. A p quad. id 
eft, {•)ADqiuuL'¥ADiiAk9 CwADKCki6cC)ql>f 
cft| AD%pq. Ergo fe£loris particula iDv eft 

cft , ut velocitatis dccremcntum quam minimum p q direclc , 
6c vis illa C k quae vclocitatem diminuit inversc; (8) atque 
idco ut particula icmporis decremento velocitatis rcfpondens. , 
Et componcndo 6t fumma particulaium omnium t Z> v in (e* 
^ore ADtf \st fiimma particulaiiif]» tempotis (ingqlis vdocita- 

tia 



( d ) * !n dttjlitMa r«MM< iMerum. 
Nain n «x panAo q dacMitr «d Dp U- 

ncola q r parallda ip(T v t , dao friin^u- 
la c\Macrcentia I) q r , 1) v t limilia luiu 
& u ntbne duplicati lateria» Dqi Dr> 
(|ifr frop, 19. VA. <f. ^iflii. ) & triangu- 
lum 0 q p xquile ell trianguto D q r 
evancl p r relpedu D q i eft igitur 
pD'adtD*>leaAD*j uttriangalum 
^Dp ad triangnluoacDT* Sc idei» cDv 

AD'>cqDp 
— m^^^ whU db diCQni cntttb. 

pDt 

q D p 

cadtttn A D> prticula t D v eft nt 

(e)-* M f/?, Nam ACxAk, fea 
^DxAkx: Ap * iferconfinlUfrof. 8.) 
4c A D ' H-A D X a4=A.D ^ (AM-^IS} 

-ADxCk. ' • 

A D ImC p q proitiite nora»lem. . 

Tcun. //. 




' ymtkMu ntffoMent ( iS ) 
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D8 Mo-tU dccielcends » pardciiUs amiflis p q refpondcmiumi D(c]iie 
To GoR^dmn vebcitas illa in nihiittm diminuta evanuerit ; hoc efl , fe* 
J^^^- aqttotusi^Df cfkttttempaitotamafccndcodiadbcumfiim- 

Sbcohd. £• 

Sect. II. 

Thiok* 
YII. 





Ci/r 2. Agatur D ^ ^ abfcindens tum fe£loris DAy^ 
tum trianguli D A O particulas quam minimas TDl^ ^ PD Qi 
& erunt hae particulaj ad invicenY ut DTq D P tj, \de^ 
(^iTX&L AP parallels fmt ) ut ) D X q id D Aq vcl 
TXq ndAPq, &divifim ut DXq-^TXq 2id DAq-^APq, 
(<) SedexnatuilhypcrbokB DX^^TXq eft ADqt 6l per 

hypo- 



ih)* Vt DX* »d DA' t 6b trian- 
nhDTX, DPA finilkCfirpny. x. 

/jfr. «. Elem. ) 



<ft ad latoi le&un j hcc Tcrd Hjrperbola 
cft «qulMCi» » erit ( fit jfcwr» f . ly* 



( i ) ^ £rd«« iMf«r«Jj](yirM« d^c. Qno* 
riain ( ftr iiwf. > ■ <lr Ibj9«4. )tcdiii> 

l^tiimt AXxAX, eftadqaadra^ 



ftrb. ) TX« s2 t AD^AXXAX. 9U 

eftiAD4-AXxAX=rDX»— DA» 
( ftr ffnp. tf. lib. i. Eltm. ) erg6 T X * = 
D X - D A • , ac pi binde D X » — T X* 
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hypothefiny^P^ eft /iDy.AK. Ergo particulaB funt ad DfMo- 
invicem ut y^D^ ad AD^AD ^AK; id eft, ^il AP ^T^Co^- 
AD—AK feu ^Cad CK: ideoque feaoris particula TIJA^^JJ^^ 

cft i atqui ideo ( > ) ob datas AC «c ^D, «t^^^^. 

P O Au>p.lX. 

-^^, id eft» ut incKfnentom velodtatit dtreae, utque vis^]!^'''- 

generans incrementum inverse ; atque idco ut i)articula tcm- 
poris inaeiiiento tefpondens. Et componendo nt fununa par- 
ticolanifn temporis 9 quibos onuies velocitatis A F raidculs 
F ^ generantuT ; ut fumma paiticularum kQjom ATu, id el!» 
tempus totum ut fe^or totus. Z>. 

CoroL I. Hinc Ci A B aequctur quartx parti ipfius A C, fpa- 
tium quod cor^^us tempore qcovis cadenao dcfcribit , erit ad 
fpatium , quod corpus velocitate maxima A C, codem tcmpo- 
rc unifoimitcr progrediendo defcribere poteft, ut area y^fi /C, 
qua fpatium cadendo dcfcriptum exponitur , ad aream AT Df 
qui tempus exponitur. Nam dtun ut AC AP nt AP ad 
AK9 ent ( ptr tml. i. hm. 1 1. kttjm ) I. JC ad FO ut a AK 
ad APy hoc eft , ut 2 y^P ad ACy 6c inde iKadi P ^ 
ut y^P ad;i y^C vel ./^5; eft «c KN ad AC vel D ut 
(«") AB ad CK; itaque ex aequo LKNO ad DP^ ut 
APsidCK (") Scderiit Z)?^ ad DT/^utClC ad y^C. 
Ergo rurfus ex Ltquo LKNO c\\ id DT y ut y^P ad AC-j 
hoc eft, ut vclocitas corporis cadentis ad veiocitatcm maxi- 
mam quam corpus cadendo poteft ac luircre. Ciim igitur aiea- 
nim ABNK UATD momenta LKNO 6c DTf^ fuiit 
ut velocitates9 erunt aieatum iUaiom paites omnes fimul geni- 
tae ( t ) ut fpatia fimul defcripta» tdeoque are« tom ab inttb 

geni- 



( k ) ♦ Et fKr kypoihefim Af*tfi AD 
X A, (cu A C X A lc ( po- confhrud frop. t.) 

( I ) ♦ Oi dttaf A C & AD. Kft enim 
PDQ = J ADXPQ, ficidcg TDV = 
«ADxACxFQ 



( m) * U$ A B iid C K C peiftheor. f. 
4. de hyperb. 

(t) * OtJ^»^ 4^4mC")> 

I i 
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6S Philosophije Naturalis 

DeMo genits jiB NK 5c jiTD ut fpada tota ab initio 6ekeo&M 

Tu CoR-defcTipta. Q.E.D. 

^LiIbbr ^*^"'' ^ '^. ^^^^ confequitur etiam de fpatio quod in 
Secund. defccibitur. Nimirum quod fpacium illud omne iit ad 

Sect. li; * 

Ptop. IX. 
Tmboi. 

vn. ^ 




i^tuiin^ uniformi cum vclocitate A C eodem temport deicrip- 
tum } ut eft area ABuk ad (edofem ADt. 

Corol, 3 . Velocitas corporis tempore A T D cadcntis eft 
ad velocitatcm , quam eodcm temporc in fpatio nor^ rcfiftentc 
sicquireret» ut triangulum AP D ad fedorem hyperbolicum 

ATD. 



( o ^ ♦ Idm conftquUur &c. Eadera eft 
prorfus dcrnoDftraiio) ii loco AK & QP 
Abftituaijiur A k & c| p, & ad prinnm de- 
nonftraiionis cafiun attend^tur. 

jri. Cot. Vtrlocitas A|> Lorporistnaietlio 
reCilentc aLccndcntis ad masimam ahiru- 
dioem A B n k j eft ad Telodiaiem A F 
ooipoiii tn eodem medtoi qaiete defeen- 
demil per aeqnale r;iaiium A B N K , u; fc- 
cam angaU A D p ad raciiutn i auc <;uod 
idt.m cll » m MPgem Ap angali ADp , 



ad cjufdem (inum. Quoniam cnim ( pcr 
hyf. ) area A B N K > xqualis eft A £ n k ^ 
erit ( ? 80. L/A. t. )C k : A C =: A C : CK, 
& dividcndo A k : AC=:A K : CK, & alter- 
nando, A k : A K =: A C : C K C k ( flvc 
AC + A k): AC,&idc5AkxAC:AK 
XAC= A C > + A kxAC:AC»i Scd 
{^ftr tonjlruli. frop. 8. ) ACx Akrr Ap*, 
«CACx A KzrAP». Qu<reAp»:AP» 
S= A C ' + A i) » ku D p ^ : A C », & ' hinc 
Ap:AP=:Dp:AC, riuA«\ Q.E.D. 
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PrINCIPIA MaTHEM ATICA. 6^ 
AT D. Nam velocitas in medio non rcfiftcnte (p) forct ut 
tempus ATD , & in medio reiiftcnic cfl ut-riP, id cil, ut 
triangulum A P D. £t ( *i ) velocitates itts initio delbenfiis 
cquantur inter fe, uerinde ut aree iUs ATD, AP 

Gnv/.4. (') Eoaem aigumento velocitas in aicenni eft ad 
^dodtaiem » qua corpus eodem tempoce in ifatio non retiilente 
dmnem fuum afcendendi motum araittere poflet, ut triangu- 
lum Ap D 2id fe^toccm drcularem AtD^ iive ut reda Ap 
ad arcum A t. 

Corol, S' Eft i^dtur tempus , quo corpus in medio refiftcn- 
te cadcndo vclocitatem A P , acquirit , ad tempus , quo vclo- 
.citatem maximam y^Cin fuatio non reiiftcntc cadendo acqui- 
fete poiTet > ( ^ ) ut icOor AD T ad trian^lum ADCtU tem- 

pU8» 



DeMo- 

TU COR. 
PORUM. 
LlBER 

SrcuND. 
Sccr. n. 

Pkop. IX. 
TnFolu 
V II. 



( p ) ♦ Foret u$ nmfus A T D. OeP. 
iret enim uniibrfniter * ide6qM ut tem- 

pns ( zf. lib. i. ) 

( q ) * £f vtlocUattM Ulte inbh defeeu- 
jui mjtiaHtur intff fi ob rerifl. ntiam rcfpe» 
fiixk gravicatit nuliam , abi velociias mf- 
citar- Cum lcitnr Tdbcttaies ia medio 
non redftente Iwt l^mper inter fe ut arex 
A T D , & in medio rcliflente iin: ui trian- 
nla AFD, erit velodtal in roedio red- 
fleme tempore lioito A T D auquinta ad 
Telodtatem inttlo deftemris in eo medto 
rcfiftcnte ut iriangulum finitum A P D > 
adtriangolum nalccns APD, & crit ve- 
leritM initio delcenjils in medio non rc- 
fift^ntc ad velocitatcm in eodem mcdio 
lem! orc finito A 1" D acqui/iiam , ut area 
fiafcens A T D ( aequalis arcx na(cemi 
A P D ) ad aream finiiam A T D » Quare 
( ex zqao ) velocitat cOrporis wmpme finito 
A T D ra ientfs in mcdio reriflcntc cll ad 
Telociiaiem quam eod^m lempore in me- 
dio non refifleme cadcnao acquircrct ut 
iriangulam A i* D ad (edorem I^perbo- 
fictim A T D. 

I ( r ) * Eodtm /trguimmo» Nam velo^ 
dtas ia medio non relHlenie ibrtt et tem- 
pui AtD t tc ia medio refifteme eft ut 

Ap, id cft , ut trinngulum apD ob d,i- 
cam A D ) & vclocitaics illx* in fijic ul- 
cem&i» «bi evanefcunt, xquantur intcr Ic°, 
perindd nt aresB evanelUmes A t D> A p D} 



eil autem triangnlum ApD=:^ADx 
Ap, 8c feAordfadarie AiD| = J AO 
X A t. Quari A p D «11 «I AtOj tt 

A p ad A t. 

fi* Hinc fi Tclocttat arcemils A p in me- 
dio refiftentef eUiduMi manirati A C «qaa- 

lis fucrit , crit velocitas A p feu A C , ad 
velocit.ntem qui corpjs eodem tempore in 
fpatio non lefifteKe omnem tuum aftvn- 
dtadi monim amittere fodet, ac triaogtt* 
iBmACD, ad oftamem circalt > fire ut 
radius aJo-lavjm pdrtcm pcripheriac ^ iiut 
quod idem eft , ut quadr.itum circulo cir> 
cumfrriamm ad circuli arcam. Dam enim 
fit A p:= A C, triangulum Apt) tc<]ua- 
tur triangulo A C D , & fedor A t D , 
oCUnii arculi , ide6que arcus A t eft pars 
oftava pcriptierici & triangalnm A C D 
e(( ad wAorem A t D , ut AC ad aromi 
A t , ac praEtcrek triai;gulum ACD, oh 
A C= A D f tR part oCUva qoadrati cir- 
cbIo ciroimftripti» 

( f ) * 1^1 feOtr At>T ad irimgutum 
ADC. CCimcnim AP cxponat vclocita- 
tem lempore A T D in medio refiftcote 
aoqaifitam j fintatar A Y taBi nt expoiMC 

vclocitatcm temporc codcm in rrcdionon 
rcfillcntc produdam / fic erit per Coroll. j. 
APadAYutAPD, adATD,cum- 
^ue tttam A C ciqiottat velociMtem mar- 
, I 5 ximam, 



#1. 
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}T>B Mo-pus , qiio vdocitatcm Af \n medio rcfiftente afcendendo pof- 
TU CoR-fit amittere , ad tempus quo velocitatcm eandem in fpatio non 
POROM. refiftcnte afccndendo poilet amitfiere> ut (*) arcus yit id eju« 
Sbcund ^^"o^^rjtem y4 p. 

SBCT.li. ^ol. 6. Hinc ex dato tempore datur fpatium afcenru vel 
Faop. IX. dekcn&L defcriptum. Natn oocpocit in infinittiiii ddbeiidenu* 
f ^** datnc vebcitas mannia ( mt cwv/. a. & a. tkewr, lu Ui,iuy 

mde- 



xiniam, erit AY ad A C at tempos qao 
prior oeleruat A Y in ndU» nBO reMen- 
I» aoqairi fouA, ad «mpn» qno vcloci- 
tu nMxiina A C fai medio edam noo rt> 

fiflc ntc itcquircrctur > & cum tcmpus qao 
ceienus A Y ao^uiritur , cxpfirDUur fcr 
«eam ATD, cmAY adACni ATO 

ad aream qua: ex;ionrt tempu! quo vclo- 
Otas {naximd m mcdio i:on rcllilcntc ac- 
quiriiar> its'] v.e cum ilt A P : A Y = A 1' D : 
ATD& Ay:AC=ATD:ad Iwii; 
are4m', erit ex «qne A P ; A C=: A P D , 
ad hanc arcam , lcd lunip:! coinmuni al- 
«tudinc DAcaA FadAC — Tri. APD 
ad Tri. A D Ci ergo area quc e;.^onet 
tempus quo maxinu velocitas in medio 
non rcGftcnte acquijitur> cft area ADC. 
Und^ (equitur qu6d corpus in nicdio rc- 
€&xatitf vdocitatem niaxinum A C acqoi- 
■cre cadendo non poteft nili tempare in« 
finito. Ciun enim fit A I' = A C>coincidit 
D T cum H/prrboiu: A T Y aiimptoto DC> 
& ledor A D T fit infinitus. 
P ( t ) * Ut arctit At , *d ejus tangrmem 
A p. Siquidem ( per tmr. 4. ) velocitas 
A p in medio rcfiflcnic tcmporc A t D o,- 
tingtiendaj e(l adTclocataiem codcmtcm- 
pore in fpetio non refiftente exttngucndam 
m rriangu!um A p D ad lir^orem A t'D; 
& ctiam ut tempus qco velocitas A p in 
^tio non refiftente otirgueretur ad tem- 
pv A t D quo altera vclocitat in fpatio 
non refiftentc cxtirguitnr , quod idem eft 
cum co tjuo velocitas A p iu Tjiatio rc- 
fifteme cjitinguitur. Qmre tempus quo 
velocttM A p , in <iMtio non refifteme 
cv^nclccrct cft ad tcmpus A t D qao 
in iVatio rcnfttntc ex:irguerc?ur u: irijn- 
(^ulum A p D ; ad le^rem A t D « fire 
un^cns A p ad cjqs axcnm ▲ u Patet 
erg6 prcpoutwn. 



fl. Hinc tempus quo corpus velocitaicoi 

A p in medio relHlente afcendendo anuc- 

cere jioteft * «ft ad ictiipai tff» «docitaiem 

miximam A C in Ipatio non rcfiftente ai- 

cendendo amitteret > vel defcendcndo ac- 

quireret » nc iedlor circularit A t D , ad 

iriingakMl A D C « feu ut arcus A t ad 

radiam A D. Nam in medio rran rtfiften- 

te velocttas A p efl ad velodcatem A C • 

ut tcfnpus ApD, qu> generatur vcl ex- 

tingoitur vdodtaf A p » ad tempos qoo 

geoeramr fd eningiuiar vebdta» k. C » 

, ... .ACxApD 
quod proinde erti , um 

A p 

X ADkAC, hoceltj triangulomADC 
dun tgitur tempni ^ao ea l ec i ia a A p« 
in medio lefifleme cxnngainir , expona*» 
tur pcr lcAocam A C D , patet propofi» 



94- Tempus quocor; u-; in medio refirtcit- 
te dcrcende:.do aLquiric velociutein A P» 
vel arcendendo amittic velodtatem A p* 
eft ad leinpos qno eandem' velocitateni 
in medio non refiftente atqnirit vel amit» 
tit, ut fcdor A DT , vel A D t , ad trian- 
gulum ADP, vclADp, reTpedtv^ E(- 
enim { fer m. & naf. 9$» ) tempi|i 
quo iii nie<^!o rellftcntc gcncratur vcloci- 
tat APj vcl pxtinguitur vclocitat A p,eft 
ad lenipi» quo in fpatio non refifteme ge- 
nerator vel eatin^imr velodtas inaxiina 
AC, nc ADT vel A D t, ad ADC i 
Fa temj us quo in f{iatio r.oo refiflcnte g^ 
oeratur vel cxtingoitur velocitac A C» 
dl ad tem|)us quo generunr vol extingiU' 
tur iii codera fpatio non refiftente , vclo- 
citss A P vcl A p , ut A C ad A P vel 
Ap, & fi»mrta rommjni a!ii:ui^inc DA 
Bt A D C ad A P D vcl ApD. Qoare ( ex 
aeqoo ) tcmpus qoo in i&edio i c fifte n t e 
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C*) indeque datur tempus quo corpus velocUitcm illam in fpa- De Mo- 
oo nonscfifteDie cadendo poflet acquireie* £t iiimendo ieao- ^^^' 

LlBBR 
SeCUND. 

$£CT. ir. 

TheoIU 
.VIL 




rem ADT vel ADt ad triangulum ADC\n ratione tempo- 
tis dati ad tempus modo inventum; (*) dabitur tum velocuas 

A? 



fl Ba umm vdodni A Pj vcl extingaitdr 
vctociiu Ap) eft ad cemptis qao velod' 

las ead(m in fpado non refiAente produ- 
dtur vel amiititur , wADTad ADP> 
Yd A D p. Q. K. D. 

pj. Si teleritas A p corporis in medio 
rcnftentc afcendentis maxima A C JMualis 
fuerit, crit ADp = ADC, & feAor 
A Dt j drcnJi odbni. Qiun tcauius <|im) 
corpatin medio refilleiiteafceiKleaaoiinit- 
terc pofcft vclociiatem maximam A C 
efl ad tempos quo eaoJem io ipatio uou 
irefiftente amitteret > ut drculi oAaia ad 
rriangulum A D C > ho» efl , ut arca cir- 
cali ad <)U4draium circumlcripnun j fea 
ctiam w pars peripheris i4 laditmi. 

(u) 96. ludtque datur temfui. Ci\m 
cuim viics accvtlctiuri^ps uoiioimci « iiot 



m Telodtatei geoefaM iin£U 9t 
tempora qaiboi iUas generaix invcni 
( ij. lib. i. ) vi acceleratrice unjfof"» 
mi qui corpus ia mcdio yiovis ioUid- 
tatBr» fto datlTii ilfifli fatleae ad BOiaai 
quamUbet aliam vim t. gr. ad corporum 
terreltrium gravitatem > «tlqoe fimul ve« 
lodtate quam ris illa acceleratrix produ- 
xit j dalntw cenipiii qjoo velociiaa iUa 
data geaita cft. Stt cniii Tii a oc cl cratrm 
data ad vim notam gravitatis > ut aadbt 
velocitas dati vi tlii accdenurice tempore 
«genitaci A:Telocstai^pniBTiigravitatia 
tempore qaovts datoigeiMmC^ ctitc:i 

f c htt 

: -7. Undi loreaitar teiimai x = —7;. 
( X ) * OaUHMr mm velocbat AF 1 Td 
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DeMo-^P veM/>, (f) tum zxcz jIBNK yc\ j4 B n kj (') aa9 eft ad 
JJj^^JlJ''' fedorem A DT A D t ut fpatium qusfitum ad fpatium, 

LiBER ^^^^ tempore dato, cum velocuate ilJ» fnaxiiqa jam antP lA- 
Sbcukd. ventsiy uniformiter defcribi poteft, 
Sbct.il 



Pkop.IX. 

THEOt. 

VIX, 




Coro/. 7. (*) Et regredicndo , ex dato afcensAs vel def- 
census fpatio ABnk vel ABNK , dabitw tempus A Dt 
vel ADT, ■ 

PRO 



(y)* Ti»» trea ABNK vtl ABnk. 
Eftenira ( fernnflmei. prp. 8. )ACrAP 
= AP:AK,&AC:Ap-Ap:Ak,& 
idvh datts A C & A i' vel A p dabuntur 
A K vel A k , & »ec eomfpondentcf 
ABNK, ABnk, qoa p^-r tsbi:! »; T.o- 
garithinoruin inveniri po^Tum ( 384. i.). 

(z) ♦ Qua tftadfcihrtmADT, Ul 
2Di.( per cor. t.&2. ). ' ' 

(a) 97. Et regrtitrtiiak Vittli^am hi' 
pienda eftartaABnk, vcl ABKK ad 
iriangulum ADCin datj ratiooe (pHtit dici 
aibetsdt vel defcensili ad dupium ^i^wit , 
quod corpus in mcdio non refirteiirc ciderrln 
deicribit ui rclocitatem maximan) A C 4c- 



qnint , acque ul dabitor A k Tct A K* 
Et htnc dabitur A p vcl A P > fm Tclod- 
tas ; cx his auicm dabitur fedor A D t vcl 
A D T « lcu tcmpus ( |fr tof. j^ ). Nam 
ipatittin <)iiod corpot tn niedi^floii tcfr 

ftentc c^dcndo dcfrribit , ut velccitJieiQ 
maximam A C ac<)uirjt, dicatur A , tenx- 
JW quo rpatium illiid dcfcribttor 7 , ip»* 

9ic(|atnt vrfociiitern AV^, .va 'MHtcic vt* 

lodi^riTT A p ^icatur s , tcnipus t, 8c 
Ipaiium qi'oH corpui tempoT/s i|lf> t fi( 
vflot it^itc m. : imA AC iifilrarmiieiir progrc- 
(!icui'T '-.'ci ib't lit 5 , 6c zf. tib. i.) 

coriius velocitHC Qiaximi A C unitbrrai- 
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ter progredlendo) tempore T, defcribit fpa- 
uain»^,ertt( j. lib. i. )S : tA = $:T. 
Sed(f«r€or. 5- e^fK».93.)f:T=ADT 
vel A D t : A D C, ideoque S : z ^r: A D T 
velADt:ADC, &■ ( ptr eor, i. acx.) 
/:5 = ABN K vel ABnk:AOT vd 
A D t j fe(pediv£. Q/stti ( « «^oo ) «: 
lif =: ABNK v«lABnk:ADC 
Q. E. D. 

98. Si corptts cum vdodtate quc z- 
«olit ic mnaiBB A C« reiticdicer pco: 



7? 

jiciatur deorfum , xquabrli motu dcfccn- DE M6« 
detj ob reiifteatiam gravitioi aeqiialem& xu CoR- 
contnrlam ( fir nr. t. ^p, 8. ) fi mi- pQimmi 
nori cum vclocitatc projiciatur , expona- _ * 
tur velocitas iUa per linex A C partem *'*BER 
A P j & motus corporis projcdU idem erit SSCUIVD* 
•c fi ^ quiete dercendendo Teloctiitem SecT. 11. 
danm A P > jam acquifivilTet 6c deind^ Paop. IX. 
pcrgcrct moveri ; Quare motus pro/ecU T h » o ■» 
in hoc caTa ex fiipeiiodjw £k>16 dsm-' Y IL 




99- Veriim fi prc»e<.lionis Telodtas ter- 
flunalt AC major eft, oonAnttoacs pro- 
pofitionum t Sc 9 mutandz cmnt. Et 
qnidem condru^io propofitionis 8*. fic mu- 
tanda. Defcripu intcr afymptofOJ ortho- 
gonaies A C , C U Hypeiboli qollibec 
SONB I prodocatur afymptotat AC in 
a , flc cxponatur vii gravitatis pcr datam 
lineam a C > refiileotia tnitio mottts pcr li- 
Mta ■ A > iefifteiMta ela|ilb quovis tem- 
pwe per lineam indefinitam a K. Velo- 
citas corporii per iineam a P qin fit me- 
dia propcrtionalii intcr aK \' aC, ideo- 
^oe in rubditpUcaii ratioue refiftemiae. 
DBCfHneiiiiMi lefiftflBiw ilatA tein|ioiw 
part!:uU fadhim p«r lincoiam K L & i on- 
tcmporanenm ▼eiodtatisdecrcmcmum per 
tiiieotam PQ. Qooniam a K eft 1K • 9*t 
Cftt hojw iDomentum K L j ot illiai no> 
■Mntamta PQ, tdeft>ntaPiiiKC 
fbm velocitatii decnaientnm PQi (|ir 



fiwf. Leg. t. ) proportionalc eft « gcne« 
ranti KC, quz e(l exci fTus re(illeatlaeaK« 
fupri vim gravitatis a C Componattir 
ratio ipfius K L cum ratione ipfius KN; 
& fiet rcrtangulum KLxKN ut aP >c 
KCxKN* hoc efti obdaiam rctflangu- 
himKCxKNtma P, trgb re^angulum 
evanefcens K Nx K L , hoc eft , arca hy- 
perbolica K N O L , cft ut a P. Com« 
pooitar igitur area tota hyperbolica ABOLy 
ex particalis KNO L, velocitati a P Cem» 
p«r proportitMialibos , & proptcrck fpatio 
vdocii.itc Wl defrripto pn ; ortitnslis cfl. 
Dividatur jam arca tUa in partes cquolet 
ABMI, IMNK, KNOL,&c.&vitfe 
abfolut* A C , I C, K C, L C , acc. erom 
in proi^rcdione geoinetricd. Si fpatlum de- 
fcriptum rxponatur per aream Hypcrboli- 
cam A fi N K « expom poffimt vis gravita- 
tta, vctocitw corpDiif & fefificitfni inedii 
per Vmm *Qt aPj aK. 

K Pro. 
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Propofitiontt conftrudto in hanc abit. 
CCteiis at iii figari Sc conftrudione fupe- 
riori manembusj capiatur aF mediapro- 
pcnionalit inter a C & a A> & ide5 ve- 
locitatem pro';edionis initijlcm cxponfns , 
oompleto quadraio »C ED, centro D de- 
lcrtlHKar hypeiliola reOangala E G T V, ie- 
iniixcm trjnfvt rfiim habctu D E, vertircm 
pnncipa!t;m K , & aiymptotum D C. Jun- 
gaotur D F, D P Hjrperbolae occurren- 
M inG&T, & «m lcOor hyperbciicos 
6DT uc tempoi «tefiemdi per fpatium 
A B N K. Agatur enim D V Q ablciij- 
dem tum fcAont G D V tam trian- 
guli F D Q panicolat ^oam minimas 
T D V , P D Q , & t ruMt h« particulac ad 
invicemutD .idDP», id eft , fiTX 
& a P parallelx fiiit , ut D X » ad D a ' , 
vclTX'ad aP', & divifim ut T X 
DX*»lap>~aD>,red( exnmmA 
Byftfh. )TX^ — DX»eftaD»,5c 
( fcr Hyf. )ap^ cftaDxaKj crg5 par- 
ricuae "tDV , P D Q , runi ad invicem ut 
a D » , ad a D X a K — a J) S id eft , ut 
aD ad a K — a Dj ita ut a C ad C K, ide6- 

PDQxaC 

quc fedcris panicula T D Vj cft — -p^-r^ — , 

C K 

«tqae idco ob daus a C & a D^ nc 



P Q 

diredd utque vis gencrans decremciitum 
inren^ , aique idco ui particula temports 
deciemcnto volociutis refpondeni)& coi»' 
ponendo , fit ftmuna parttcidanim tcmpo- 
ris quibus omnet vclocitatis F^P particn- 
lae P Q extinguuntur , ot fumma panico- 
lanira redorit G D T > id cftj temfOi 
lociuii nc (cAof' totos. Q. E« Da 

too. Coroll. I. Quoniam coinridcntc 
pundo P cum C , cctncidit euam ^ cuin 
C* & D T cnm aiympagio DC« liqoet 
corporis projedi velociuiem « P noonifi 
dclcripto (patio infioito* ehflbqae infinito 
temiiorc , fiiri poft nlocinii " 
a C squaiem. 



iOj.CoroH. 1. Si dignitas Fiypcrbo!» BNO 
feu rcdt.inguluin C A x A fi , fit 
fpatium quod corpus tempore 
fcribit> erii ad fpatium quod corpns tc- 
locitate terminali a C codem tempore uni- 
formiter progrediendo delcribere pote (t , 
ut area A B N K qoi ipatuun ddcriptun» 
cxponitnr ad afcam G I> T qol lefltpai 
exponimr. Nam ciim fit a C ad a P , ot 
aP ad a crit (|«r (or. Ltm. u lih. 
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». ) L K ad P Q ut i a K ad a P, hoc 
cft, tuzaPadaC, &ind(iL Kad^PQi 
OtaPad^aC. naturi hyperb. & 

per fc^ ) K N X C K 1 11 C A X A B , lcu 
4 a C ' j ideo^ue K N ad a C feu a 
«tiaCadCK. Iiai|w(«iavw}LKN, 
ad DPQ,«aP,adCKi iMftat DFQ, 
ad D T V , at C K ad aC« eig6 rurlat 
<exatquo), LKN, eft ad]>TV,««rj 
adaCj faoceftf at vdodtw oorports pro- 
jedi eft aid ?elocttatem maximani quam cor- 
pos ^ quiete cadeiido pateft acquirere. Ci\in 
igimr ateaium ABNKiicGDT, momen- 
aLKN& DTVfiatatfelodtates, erunt 
JVBiiam illarum pjrtcs omnes fimul genitx 
W fiotiafimui deicripta , ideoque area: totae 
abioitio genitae ABNK & GDT, ut 
^otia tou ab ioiiio pK^eAioaii delcrtpta. 

lo». Corott. ?. Vdoctta» a P corpo- 
ris projedi in finc temporis GTD , e(l aJ 
Tdodtatcm quaro corpus velociute ini- 
tiali aF projeAom eodemtemporeinaM- 
dio liOii refiflente cadcndo haberet , «t 
triaogolam a P D ad lummam trianguli 
• FDA (odoiitbgrperboiiciGTD. Nam 
fclocitfDi iiKifaMitam tempore G T D 
Id (pano noa it6fleDte gealtttm eft at tem- 
poi G T D, & vcJocitas projed\ionis ut a F , 
five m triangulum A F D, atquc ade6 ve- 
lociias tota in jine temporis G T D Ot 
GTD-f-aFD, & velodtas in finc tem- 
porn ejufdrm G T D in medio refiftente efl 
otaP,ide(l,auriangulum aPD, &: vcloci- 
taiei iU« iaitio MoieCliomr aBqaantoi iiuer 
ft, periiid«wareKtll«6TD-4-aFD& 
aPD, ob fedorcm GT D cvanelcc-ntent» 
& a P gequalem a F initio derccnsits. 

to}. CoroU. 4' Tempoi qoo corpn 
>n medio refiftente projeAum acqatrit TC- 
lodtatem a P , &u quo amittit Tebcita- 
tem P F , eft ad tempos quo velocitatem 
imxiaKun a C > in Ipatio aon refidente i 
^niete aideodo aoqmrrre poflet, ut fe- 
dor G D T ad tri;ingu!um a D C Sit 
a F 4- re<fla vclociiaicni cxponens qaam 
cerpit* in medio non refiftente oun vdo- 
dtite inittali a F projedum elaplb tem- 
porc G D T haberet , & erit ( 102 ) 
a P ad a F -t- K , lcu miiliiplicando per 
JAD, aPD ad aFD-f' aDxK, ut 
aPD adaFD + GTDj idcoqoe ^ a D 



G T D 

XF=GTD« 8crsz-, — =rj fid reft 

velocitas qaam corpot i quiete cadendo 
in medio non refiftente aeqpnretettempc- 
re- G T D, & vdodtatet tn medto non rc- 

fillente acquifitz , fuiit ut temjiora quibus 
acqainintur , ide6que velodtas K leu 
GTD 

■ . — iftad velodtatemaC, in medio 
i n D' 

non relidente acqnifitam nt tcmptn G T D 
ad tempus quo corpus vdocitaiem a C ao> 
quirit > Qnvd hoc tempof erit ^ a D x 
a C 4 lcn pertrtangolttaiaD C eap mi e i nr. 

104. Coroff. 1, Htae ea «bto rem- 
pore datur Ipaiium defcripium. Capi itur 
enim ledor G D T ad triangulum a D C j 
nt tempns danim ad tempw <iae oorpnt 
in mcdio non refifteme acquirit veIo<:ua- 
tem tcrmin ilcma C, & dabitur tum velod- 
las a P, tum arca A B N K, qu* eft ad Cet\o- 
rem G D T, ut rpaunmquauinmad fnitium 
qnod tempore dato cnm velodtate illi ter' 
min.ili ;i C umtorrnitcf dcfcribi potefl (lOi) 
6c regrcdiendo ex dato Ipatio A B N K , 
daUtnr cempw GDT, fi capiatur area 
A BN K , ad triangulum a D C in ratio- 
ne fpatii dati ad duplum fpatii quod corpuf 
in medio non refiftente cadendo dcfcribit 
01 vdodtatem termindem a C acquirat. 
Id demonllratnr ex not. to?. 8c lot ) e<^ 
dera prorfus m.>clo quo r»chim cft ( ^7 )« 

loy. Seboitttm, Supenorcs conftradio- 
oet (lefiniendis corporum niotllNM.fitf- 
ciunt, licct medii refiftenria partim con- 
ftam partim vclodtatis qaadrato propor- 
tiooalit. Nam fi corpus foU vi iniui mo- 
veatar, reda AC, quae in conlfa rudio ni- 
hw prop. flt 9' rim giaviiaib amfefmem 
cxponebat , panem refiftenti* cooAaB» 
tem qo« vi alicui ceutripetas unifermi 
«qwdii caafoi potcft , cnerii manemi- 
bus , exponet. Sed & oorpot in medio pi»- 
dido gravitate nfnfbrtmter agente folU- 
citatum rtdi afcendat vel delcenJac , li- 
oea A C , ia conltrodionibus pro alcenlu 
▼im gravitatii 8c partem refiftentia datam 
Gmul eshibebit , in conftrudiooibui verft 
pro dctcenfu cxceiTum gravitatis liipri par- 
tcm refiftcntiae datam rcprxfcBtabit i & Ij- 
Hca illa AC, iti dctenninau vim gravt- 
xati« uoiiormem exponetj qnl cor|ni 
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rnur in jnedio cujus ciTct rcfillcntia ut velo- 
ciiatis quadratum. Si ver6 pars illa reSr- 

ftentia: qua: unifbnnis manct vi grnvitatis t—t 

aequalis fucrit <5c coT^^m deordtm projicia- tzrj^— I» g — w=X.. — - fflnnli l«ode> 

tur. idera crit illi.15 rnttus ac fi Illa vi . - . • . 

infia fwctur ta mcdio juod icGftciet io P«> '^*^ «ivemtur r = c - v 

fanooe^qiiadraui velodtttn * atqui ideft in ^ . , & 1 = l. ^-^^. 

hoc caia ufurpanda erit conflru<!l:o propo- ^ "i"* 

iitionis 5*. Jain vcr6 omiilis conllru(ilio- ^ ^ . 

nbnt per Logarithmicam qiiw( «ir denmn- » f"l"i» « W weaum^ 

frM4.4J:)5ciledcdacere, «t inMj- diiBnn, cikn= » &(i«J)r=— . Sit 
nomentif Academix Rcgfix an. 1709. Ac ^'41 

etiam in PhoronomiJ Hirmanni Ledor b velocitas lermin.ilis , iJc Cjuia rcdflfn- 

▼idere poterit, doo quaB rcquuarar gcnc- tia gravitati x-^u iLii eii ubi corpus vcio- 

nlia pfobkaiata amlntci folvenmi. ^ ^ > 

citatcm maximam habct , cnt g — — , Sc 

P R O B L E M A. b b:=Mg. Sitt fpatiiun qood cor|Nai vi 

. , gravitatii co n ft a nt c g cadendo tn medio 

m OWpnril» amrornu cnvitt> „0,^ rcGftente defcribii ut acquirat velocita- 
, leeadelcmdemuyelarcen- &eritx^e=t4 = 4^(ij)ideQ- 



teuifente) 

deniis in mcdionmilaii » quodin ratione 
quilibct muhiplicatl vdocitatis re/lllit. 



- - 

fBe«sse. Uiipofitieioorpoiedefcendeii- 

. , . . av A -u tevdv _ 
tncm(xotf)dr= — =r; -Po- 



lotf. Sit vis gravitatis = velocitas cor- " ^ ' <a^ — w ~ bh—w 

porii fiib iiritio metfa — t, Ipatium deicrip. nator bb^^w^^xx, 6c proimic rumpiii 

tum = /; tempus quo dercriiitumefl = t, ve- fluxionibus T ifrr — r rjliqmdidrodir" 

locitas hoc tempore acquiiita vcl relidua=:v, ztxdx ttd» 



rctilleruia mcdii r- = , & ijquantitas da- 

ta. Curpotc (krccndeiite erit ( 19) g dx 
v^di a °~ 'vdv 
^ — - = vdv, idcoque d t — , 

dt ^ d V 

<tqnKi(i3)d>=— ,eiitd>= 

Simili modopro corporis afccnfu, invcnitur 
dt=z — — &dr= ~ 

gA* — •-f-V" ^411— i-^x,» 

C&m igitur in his quataor a^uationibus va- 
nabilrt fepantK^jpoceroutillti» AUem 
conceffii figaijrunn quadfatnm > oonllmi. 

107. Si refidcntia velocitati proportio- 
nalis fijcrit , crit m = i , fic idcd corpore 
V dv 

defcendcnte J / = & divifionc numc- 

g—v 

ratoris vdv pcr — v-{- g per.iLi J , cd d t 
g d V 

= — d V •4> > Sc rumptic flucatibni 

g —v 

s zrO^—v — g X L. g — V. Quia ver6 ubi eva- 



mg— » eL.xzzQj-tL.x*=S^tLM^^vvB 

Fooatur t — o , Sc ideft o = r j & in- 

ddbabebiitur & = tL»b rr > acprop- 

_ — rr . . . 
tereir=rl. , . -• b 8itl»b= s lcent 

bb — ce t . 

r£fc*=rL.--7 i — XL.ft=L.b*= 

bb^vv e 



_ b i~-c c . , . b b— e e 

L.~ jideoqpieb* = 



'VV 



bb-^v 



j , 

«biinetnr per «qnationcm ( lotf ) 4 t = 

e c 
zedv T-it/ Tdv 



adv 



— __ ■ - - ' ■ — — y 

ag^vv bb — vv b -^- V b — v 
quod patet , fi duae poftremx frndioiies ad 



ncku Ipatmm / , fit v ^ c_( pcr hyj. ) commuwm'denominawrem reducaniur, &, 
aittconftani^=c-(-f L.^— c> acproii>- 



(iuiiftiifiiK«ibaii=jg:f^L>H-v-*-^L. 



Principia Ma 



6 b — 



V 



Ponnir t =o, Sc 



Sde& e, 6c ioTeniewr j2.=— -j" L. 
fmimum Gadit«crit & ide&> =: 



f i-l-t/ 
aci=-r^r-^ 

fl b b—V 



Si in hlc nltimi x<:^uadoae loco /i~rcxibaxar < x N n 
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tcm A M , & X/ per M m > ImgMair Db Mo- 

Ul', DM, Dm, ctjrculo occnnvmet in .ju Qq 
T, N, n, ftexpando M, demiJlninCt^ ~ 

ad D n prq endKuk m MR , inangula , ^*^' 
fimilia D N n , I M H , djnt DM:DN LlBER 
▼el D A M H : N n , & iriangula fimilia SeCUMD, 
mRM> M AD, dantDM: D A = M m : SecT. II. 
M R , ide^que ( ex aequo ) D M » : D A » Frop. IX. 
=Mm:Nn, hoctSkthbJ^vv:bb=dv: T heos* 

bb^vv'^^ hh — 

td V 

i & hinc habcbitur d i = 




, 6mf66gut flMoubai t szj^^ 

( = 0 , & fiet A M 



I 

iH&locoviffiaivdor^Vx—-;^* fa»* *X A N 

** 

= AP, & A N = AT, idecSquc Q =: 
• XAT^ exTN TN 

Quar<i erit t = — r-. — = , 



h h 



bh 




Ar 



Simiii modo afcendemc corpore inve- 
b h -i- r r 



aietttr / = e I. 



c c 

hb w 
i 



, & V V = 



s 



l 

> TdBpB MKCBI 



4 i v 



. — , , , . CentroD , radio D A = 

b b 1/ V 

hf dclcribatur circnli quadram A N E, 
velociiM f, fii^ iaido ilcenids ex^^o- 
. per datam tangentem A P, Tcio- 
! nfidiu V t pei uogcmii iUini pai- 



P R O B L £ M A^ 

Definire mctum corporis in lirei rcclJ AC, 
vi qullibet centripci^ ad pundum C ten- 
dente Ibllicitati in medio cujus refiftentia 
efl ui denfitas medii & dignitas ^iunrii 
velocitatis corporis conjun^im. 

109. Corpus i loco dato A vel 
a > datl cum vclocitate projedum 
alcendat per Tpatiam a P vel del- 
cendat per Qnitum A P, dicanmr- 
quc vclocitas projcdionis in a vel 
A = c , rpatium delcriptum a P vel 
A P = «, tempoi quo defcriptum 
cft =1, velocitas corporis in loco 
P= f , vis centripea ibidem=r^ , 
flfn/itis medii in eodem lcco =: , 
relillexuia r = A t< • , diftantia C P 
=jr, ftdataCavelCAsri, eric 
( II ) prooocpofii arcenlu, gdx 
+ Afi^ss— V, & pro 
dell enfu ^ d i^k « • d «= •»trd v» 
qaaram «^oaiioimm dteratnun re- 
lolvere (ktit eft , cum altera in alte- 
ram abcat , mutato (Igno -f- vel — • 
quantiiatiik przfixo. Quta Ter6cor- 
pore afcendeme e(l a P = « = a^b, 
& proimli d /=:d* ; at eodem dci- 
ccQdente AP = / = ^— jr,& ideo 



a • 
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Db Mo»4/= — < i X , empiocofporisalGeafii(i}) tio^concefl) HypcrbolsE veldradi 



Tmsor 
iVII,* 



PORUM ^ 

L I BB R „ — . His potnis brevitcr cxponimus prae- 

■SlCOllD. . ^ i. r 

Ip^ tt cipuos calus in qmbus lupenonun aequi- 
SbcT.II. ^j^,,^^ variabilei fepmn «c aqindoon 
Faop.Ix. p^oitjd^ pcf curraram fHidmnm coaftmi 

poiTunt. 

1 10. Si io sequatione generali gix-iz 
kvdg— — viv» qoaeeftproaicenlu dc 
deicenfii fimiiL Sit ^ qaaiitint ooaftMii » 

tfc deofins ft , «t diihoti» digmtM » > 
Kcipf OG^ j hoc eft , k = — variabilct 



io liue 



4« 

Ifam «qQatio generalit 

* — TT - 



»viv.Poi»tiW = «sj ideoqueva^r 



squatio evadec g d * : 

-tcdii-XdM . d» 



s I • « « 



Jn qul variabiles funt leparacx. 

III. Si dcufuas k conftans fuerit , vil 
etnlripeca g nt diftaniia x k centro & 
refirtentia ut vclocitas, variabiles feparari 
poflunt. Nam fi ponatur g=. a x ,k coo- 




fant homogenci fcu ejuWem dimenfioni*» 
Ponanir itaqaev=:sx> & proincU dv=. 
%d»^»d%y &«i)iiatioevadet 4xdxltr 

k z X Jx— — z* xdx — zx* dx,&. tcrminit 
omriibus per * divifi» , iifquc ordinatis in- 
dx *iz 



remtur — 
9 



nri remper oooftnii potdL 
X f t. Si , cstcni psrilMn , iM<bi fet« 

ftentia fit ut quadratum velocitatis , iJ eft, 
« — 2, & denfitas medii k vilquc ccntripe- 
ta g fint ut iundiones quzlibet difUmic 
X , variabiles in rnpcrioffibus aeqoationibai 
( 109. ) feparationem admitmnt. In hlc 
Hypothefi atquatio pro corporis afircnru fit 
gdx-^kv' dx zz — V d V, fcu vdv-\-kv*d* 

dz 

x^^g d K. Ponatur k d x = — , ut fit 
* xz 

ssviv+v *i <<x,& ftunptif 

Aiefltibii>efitaiv'=^-~S.a^sdjr, tc 

S,xkdM 

L. s. Atqoi ide& fi fiteiit (.. fe=:i, Jli 

S.tkdM 



— M umUfitv* s 



dM, 



^ikdM 



ofOOMMdi ^enfbi pfodeTcenfu roco 
4J^, ftribeoilo-*, cfit »»=&^^jjj^ 

S.aU^ — 5.tjk4y 

=Jg/b — * ^ . 
in qoibus zquationibus variabiles lunt 
feparat* , quia ( fer Hff> ) quantitates * 
& g , (unt ut fiindioaes variabilis *, Con* 
ftans ^ determinatur ex eo quod nbi jr = 
Iii«rs:f,tempuivef6defiaitarpertiv»' 

iioiMai4f s ~|^pce«arponiafoiaA« 4c 

dx 

per aiquationem i 1 — — — pro corporii 

defcenfu, ia quibos aequationibus , fi loco 
V rubftitoeaw ipfiai Takir per x invcntus , 
variabilcs erunt (eparatae. Sed de hit 
vida Mfichaoicam Ciar. 



P&O- 
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_ DeMo. 
PROPOSITIO X. PROBLEMA III. tuCor- 

PORUM. 

Tendat uniformis vis gravitatis dire6le ad planum horizontis j fnque Liber 
refipentia ut medii denjhas & quadramm velocitath cot^unclim : Sbcbmd. 
re^uritm tum medU deitfitas m lccis finguUs , qudt faciat ea wr- ^^^'^ 
pB in datd qadvis lined earvd moveatmi tum corporis vekdtas pr ^!'t , m- 
& medii refiferttia in ioeis finguUt, 

Sit P 0 planum illud plano fchematis perpendiculare ; P FH 0 
linea curva plano liuic occurrens in pundis P &(. ; G , h , 
/, K loca quatuor corporis in hac corv^ ab F ad ^ pergen- * 
ds; & GB9 HCf IDf KJE oidinats qaatuor paiallds ab 
his punab ad horizontem deiniile» lines horizoma£ ad 
pungtaJS» Cy Dy E infi-' r^i 
ftcntes ; & fmt BC,CD, t 
D E diilantiaE ordinatarum 
inter fe aequales. A pun- 
£lis G & H ducantur re- 
adc G Ly HN curvam tan- 
gentes in G & H, & or- 
dinatis C H D I furfum 
produdis occurrentes in L ^ 

& , &L complcatur parallelogrammum H CD M. Er (*>) 
tempora , quibus corpus defcribit arcus G H, erunt in fub- 
dupucata ratione-altitudinam LH^ Nl, quas corpus tempori''» 
bu8 iUis defcribere poflet, k tangentibus cadendo; 6t (<) vc^- 
citates emnt ut loogicudines defcripts. G Hy Hl diie^ U tcm-- 

pora 




fb) 113. ♦ jU trmpor» quihw ttrfui 
itfrrihh arcta evanelccntcs G H , H I, trtmt 
in fubduflifai4 raiione altimdiHmn L Hj K I. 
Eodcm rnim temporis momento qao cor- 
ptts vi moius infiti inG, (iefLribLret tan- 
geixtm G L > vt graviiatis uniibrmi cade- 
rei pertlriiadiimii L H qaalfln in medie 
non refiftente pcrciinreret eo ipio icmpo- 
re> refidcmise enim eficdus aiiuudincm 
cam minait qoamitaie ejus ipfius relpcdta 
iofiaic^ fttvi» %i«b ioyve JucaoodlifM 



ftaoda j itaqoe rorpuarcum GH defcribe' 
re ceRlendum eft vi compofiti ex vi motut 
infiti & vi gravitatis. Et fimili modo > 
terapore eodem quo defcribit arcum HI^ 
vi gravitads caderct pcr chitudincm N I. 
Quare ( per Leoi. to. Lib. 1. } tempots 
qnibaa corpoa deferibit «cib 0H'> H Is- 
KU quibus cadit pcr altitudincs LH , N 
fiiRt in iiibduplicatd ratione harum alttuir 
dimun. 
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pora inverse. Exponantar tempoia per T dc & vdocitates 

GH H I 

per -;jr 6c — > & ( d ) decrementum velocitads temporc i 

G H HI 



T 



-j-, Hoc decrementum orituc a 



fkctum exponetur per 

.refiflentia corpus retardan- 
te, 6c gravitatc corpus ac- 
celerante. Gravitas, in cor- 
porc cadente&. Ipatium NI 
cadcndo defcribente, gene- 
rat velocitatem,qui duplum 
illud fpatiuni eodem tempo- 
redefcribi potuiflet, ut ( <=) 
GaliUm demonftravitj id eft F 

vciocitatem — ^ : ( * ) at in corpore arcum Hi defcribente > 

au- 




( ^^) * & i te tm nuu m veloettatU: 

Nam fi vclocitas pcr arcum H I , cadcm 
eflet ac velojitas per arcum G H , expone- 

GH H I 

rcmr \-^t — -, cfl autem iJla — . Qua- 

■* t 
ri (i velocitas decrefcat , illius decremcn- 

G M 

(um tempore ffadam, expooetwper-— 

H I ^ 
— -p SifttiftcfdsatiexpoiiMr pet^ 

^ -jr i hoc decrementum vel incremcn» 

nun oritur h refiflentia corpus retardante 
cjuCquc motui fecundum dirc<flionem tan- 
gentis U N vel arctb H I dircd^ cou- 

■MM f W \ »f X *- - 




gwwu. u ,u Bruw n 1 airccte cou- (0 * >ft m rarpor» (^'c. NamlbUTiia* 
«wui C I ) i grsfitne motum corpo- ^ > corpus tcmpore 1 delcriberet tangen» 

ris dcfcendentis accclcrar,tc , viscnim nra- ^^"^ H N, & vi ^ravitatis folii altitudincra 



vitatj» in vircs duai videiicet uormalem 
8c tangcntialem divifi ( 14 ) corporit in 
MrrA delceodentis motum pcr vim tangen- 
ualem accelerat , qurm vis normalis nec 
accelerat , nr c rctard t. Quare fi refiftim- 
tia vi gravitaiistarigentiaJi majoreft, mo- 
n» leardator , fi minor •oce(emar> fi 

■qnalis nec acccleratur nec rctardatur. ^„.„, vhwmi«» *i « jc- 

a-i' LT ^1^''"^ "^"t'^**' C Yid. cani H ?,7k ]' dM^^ii^'la'l R n" 
^aoi.a#.lih.iO. IMUfiauliaoiiqt» «bai^uiimi MIH 

nttir 



NI^ viribus vcrd conjundis defciibit ar- 
CHm H I. Quar^ gravitas Ipatiom i cor- 
pore lecondfmi direibonem H N vcl H I, 
defcribcndum augct l'o\i longiiudinc H I 

— HN. EftautemHI— HN = — — • 

Si enim ccntro H & radio H N , dclcrip- 
«us imcUigaiur arcus circularis N R , fe- 
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MJy.NI . DfMo. 
IWget atcum lUum folalongitudine HI—HN feu — jp^ — j ideo- tu Cor- 

- . 2Ml>iiyl . - LlBER • 

que generat tantum veioatatcni ■ ^ ^ /-// "• Addttur nax ve- 5^^.^^^ 
locitas ad deaementum pradidum , (*) & habebkur decre- p^^^* 



GH 



mentumvelochatttex refifleiitnfbUonuiidum» oempe 
h iJT^* Ptouidcque ciim gcavttaA eodem tempoKe m 

corpoie cadente geneietvelocitatem — tefiflemia eift 

GH HI aMI^NI ^2 NI ^ 

+ ^—777" ad —r-^ — , five oc 



Pbop. X. 



ad gia^tatem nt 
fxGH 

T 



^Ml^N l . ^_ 



Jam pro abfciilis CB^ CD, CE fczibantur ) ^o, 0, 2 9. 

Pro 



■triqae triaiM;alo eonumnem , Sc angalor 
.IRN4 I AlUre&Wj ideoque at iuale* « 
«Mtt efttHI:MI=NI:ai Teu H I 

MJxNI 

— H N i & pcopMKl M I— H N=-^ 

Ciim igitur R I Gt rpatium tcmpore t vi gra- 
vitatis tangcntialt delcriptam ( 1 1 3 ) velo 
catM illa qpun fii Ula tempore t |e 

■entj expcnetar ( if.lib. i. ) per — ^ 

tMlxVl 

txHI * 

f a ) * Ef hahthUttr iectmemam 
loeitMit ex fnla rejijhtuid ornmdwii 1 

GH HI zMIxNI 

|i— \ rr7~' "Oplolftin 

^ T • IX H 1 
in eo caHi quo refideniia vim gravitatti 
tangentialem lupcraf , (ed ctiam in Co ca- 
Tu quo ab iftil lUper.itur. Sit enim vclo- 
ciutis decf«mentiun cx roli reGftentia 
orittnifaai * c&m iactetDeatnin veloci* 
tatis Ti ^raritatii HiigentiaU fcaioim 
7°om. J I. 



iMTxNI . . . 
fit — ^-p* * P'*'*'* ~* 

1 M ; xN I GH H I 

= (II?)» ideo- 



»khi 
qa« Fs; 



GH 



7 I 
H I aMIxNI 

'"7"*" » X H I * * 

iM IxNI 



ia fecando cafa erit ( 11} ) 



IXHI 

H I GH iMIxNI 
-r=-j ^r, ac ffo«deK=-j^^ 

H.^-!L!.q».«de«-le.p..tB. 
oc pniit. 

(b)* Rrfijltn$ia erij ,jd gravUtutm &c. 
Vires enim accelcrdinccs vcl rctardjtri- 
ces fiuK ot velocitatum elementa qaz da- 
to tempotis Imomeoto genetam aot ex^- 
gaum, ( I?. /i*. r. ). 

C c ) ♦ Scribantur — v,o , i 0. Sl enim 
ablcillic CD , C E affirmativd capiamur « 
abIcit.'BCBi Scc. ia contrariam partem 
liiaiptiB negativi debent eapiitni. 



8z Philosophi^ Naturalis 

DEMo Pro ordinata CH fcribaturP, & pro ( ) /V//fcribatnr ferics 
Tu CoR-qugg^bgj Qi>-|-R(7(j + So 3 + &c. Et fcriei termini omnes poft 
f L* b^erP^^"^""^' ncmpe R o o + S o J + &c.( ' ) etunt iV i, & ( ' ) ordiiia- 
Secukd. txDIiEK, 6cZJG erunt 
Sect. II.P— Qo— Roo— -SoJ— &c. 

—&c.rerpe£tiv^ Etqua- 
drando diflferenttas ordina* 
tarum G— CH&C/A- 
/^/} 6c ad quadrata pro- 
deuntia addcndo quadrata P 

ipfaram B C , Cp, ( g ) habebuntur arcuum G Hy HI quadraCl 
flo-hQQofl-2QRe3 + 6cc. &004-Q Q<,o + aQR»J + 

QRotf 

&:c. Qiiorum radices 0 / i -|- Q Q — ^ , ^^Iq ' ^ , & « / 1 Q Q 

QRoo ' VV^ 

+ TT^Tqq G H U H L Prseterea fi ab ordi- 

nata CH fubducatur femifumma ordinatarum 5G ac D/, & 
ab ordinata /) /. fubducatur femifumma ordinatarum CH ^ 

EK, 




(d^ * Et pro M T feribatur ferkt 
liht*. ^am ordinaiuum C H , D N dif- 
feremia fiuxionaB» M I mpnmi >.otcll pcr 
feriem inr!iii.im Qo-\- Roo^^Sot-^-i^t. 
in qi!.i R,S, «c. lunt quai;titatcs i\- 
nit» fiiv. ^eiieraliier Ibinpi* & poflea in 
fiiigulii cafibus deieiDiiiaiidx , Sc 0 tii 
tncrvineixuni nafcen & coolhins ablciHx 

(e) * Vnm N I &e. jji. /ifc. i. ) 

(f) ' * rimaf* &e. Eft emm !> I 
srOM^M 1 = C H— M I=P—j^ 9--/?oo 
— Sei-- «:f. /ijrp. ). & «juu CE=: 
iOj fi in valorc ordiiiuz f) I loco o itri- 
bacur 1 0 , abibit D I in EK =s P— i ^e— • 
4 ffoe— 8&01 — &cs&firntiimodoqilia 
CB_ -0, li i" vnlorc ornin rrr ]"/ I !oco-J-e 
l'ri!'Uur — fia D I B G c= i ^-^o— 



( g ) * Hal^bmattf ttrtmm GH, H t 
fnadrttm &t, £ft enim, oh anguluin H M I 
rf<h>m HI» = HM»4-MI' , &HM = 
C T>—o, M 1 = (. il -1j I = Oo4- «00 
+ .V 0 ? 4- tSf c. id<'Cki«c HM' = oo>MX* 
=4^3 0 '-^ 2 1> Jt 0 i-f-R > 0 « -^^^So 4 .4. 
&c. , it dc H I - -o ' + ^,0 r,5 4- 1 , , 
4- &c. Ncgliguruur ausi III rtrmii j !i) cui- 
bus ell o 4 ] of , &c. quod \>tx cxteris an- 
tccedentibus evancfcant 6c ad rem os- 
hil fadant. Qaare cxtta lienilo radice » 

quadratam fit|ll=;e^ 'H^fi.^-^ 

, — . - - * ncglc^H» amrts lerminis 

negligotidis: & finiilt laodoinTrnitnr 6H 

. S it ■ > 
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EK, ( ) manebunt arcuum G J & H /C fagittae Koo & R o o 

So^i. Et ( hae funt lineolis L li &l J\ I proportionales, O-r 
duplicata ratione tempoium infinitc parvonjm T & ^9^^ 



De A'n. 



ideojuc 



in 



& (i) inde ratio-ij^eft / ■ (ea^J^ . 5^ 



f xGH 



LlBER 

SecuhD. 
Sect. 11. 

/^/•«- ETT — » fubfbtiicndoiplbnjmY»Gft*****""*- 

( * ) evadit 



T "'"^ H/ 
HJ« M I 9c N I valorcs jam inventos , 

i + QQ. £tciima^/fit iR^ff, idiftentta ^ 

wit 

LOHVO finifctiaat, ftprapttral It- 

tera homologa H V & IX, LH&NI 
proporttonaliai lunt autem ( ex dtfnon/lr. ) 
lineolx L H > N I nt fudnta tcmporani 
T$, qoibus defcribantur arcut GU > MI* 

(1)« £1 «4« r«tio ^ Nmk 




Rii 0 



«« ^ Jl 



ifed 



( h ) * Manebum arcuum G 1 & H X 
f-agUnt &c, Jungatur chorda G I fecan« 
C H in V j flc ex pundo I demittatur ad 
BG perpendiculoai IS lticao»CH.ia T. 
firir>obtnangiilorttiii I T V, IS G ftnilka- 
dir.tm 1 T ad 1 S , feu D C ad D B , id 
en, i ad 1 , ut T V ad G S , dic idco G S 
= iVT,&GB=iVT-f SB=xVT+ 
D I. ac Q B + 1>1= » V T + » Dl.qm- 
rc ibniifamnia ordtntnmim GVac DI 
ett V T -t- D I , ffu V C , qui fi ab or- 
dinati CH fubducatur , rcmanebit atcils 
GI fagifta V H. Kt fimili ratioci:-io patct 
arcdl H K liigitfafP I X atqualem cfic diflie- 
remic imer ordinatam D I & femifum- 
oiam ordiii.itarum C H & E K. 

(k) « .£i h*S«^ lif^'* LH& Nl 
pnfor^tmdtt. Nam ceenntitni p:inAfi B» 
t:, D,E&G,II,^Kfigai« NHIXU, 



%rj|Jt+}5Jto=X-(-^-^> negleaic 

a A 




> negledo termino in 
quoreperitnrcij qoi pm ciaieri s eranei^ 
ixiffH ... ISo cyri+gg . 

^ 11 



cii.Uodefif 



-HI: 



i 
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T)E Mo- a Soo 

Tu CoR.entadgravitatemut-^«p^ 1 ad 2 iio« , id cft, ut 

PORUM. ^ *^ 

liBBR 3 S/ I + QQad^RR. 

Vdocitas autem ea t% qukom corpiis djC loco quovis H, ie- 
rl^x. 'cundiimtaQsencemHiNregcediens^ inpanboli diametnniHC 

Fioablll* 




^Jatusieaum^^ieu^-^^^^^^habente, ( ») detnCe{»s tn 

vacuo moveri poteft. 

£t refiftentia eft ut medii denfttas & quadratum veloci« 

tajtis 

R » 0 aegledis cxtcrM ferici tenniiitt 
tfmtbtaahm, ideoVM x MIxNI 

s ^ Jl 9 1 j atque proinde ■■ ^ ^ 



H I teniiooevMielccate 



ic eru 



f j H 



1 M I 

H I 



( n ) » Dtinttff im wttm mcvtri foteft, 
Cum cnim vdo.icas pcr arcum H I ^ leu 
per t<<i^eutein nalceoiem H N ^ «(jiubilif 
ccnleiiyoffit ( f )j & ccr^ codea tem- 



porit iBoaieiilo qno ri infiti defiribcm 

H N , yi gravitatis uniformi , omi/Ta re- 
fiitcniu (ji.x hic itt nulla haberi dcbct 
( II i ) , c I Jit ftt diitadioem N I i vem 
mlcens H I , qucm corpui viribos conjuo- 
Aii defcribit , u:uru.=ri poccft proarmpa- 
raho!jc, tu)ii$ ell diamcier H C(40. lib. i . ), 
taogens H N ordinatis parallela , & N I 
per^llela & «qualis abici(riE cui rnpao- 
deict orditiati sequalis H N. Quare ha- 

H N • 

fm pnobobe lanu te^m ttu 

ifir Hknr* S . drfmrab. ) , feu (per tttnma 

negles^lis terminis negligccd s. Si itaqoe 
corpus la vacuo dcinceps moveretur , lunc 

pwaMaun deli»ibact ( 40. Uk. t»)» 



Ly GoOgl 
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tatis conjanaim , & proptetea medii dcnfitas eft ut refif- De Mo- 
tentia di£eao_&_ quadtaium velocitatis mvcrse, id ( ° ) eft 



ut ■ 



direa^ & — inveiie » hoc eft » utstcuHD. 



CM. I. Si laatgem HAf ptodueatnt ottinque donec oc- 

currat ordiiuts cuilibet f in T : ( p ) «tt ^ aBqualit 

( o ) ♦ Id efl , m &t. Quia coiiB !»> 
.flfteruu eft graviuiem conftuMm ac 

i S ^2+55«^ ♦ ■ t, eiiiwfiftemia at 

i^i^-i-i^— . VeUxitas «utem eft Mt 
4ft ft 

iy, &tiU«<|ndnniii«^~}&Hl> 

dloo-f-<g_$^_o 0, neglc<?^'snq'l!gcr. Iis , »» 
verdeft ui M j feu ut fi 00 ( e,>^ demonltr.)» 

Aiieo^ue velootaus qiMoratuni ut — — • 



SdCT. II. 
Pnop. X. 

PEOlklU^ 



<2ullc iMdii dcttfioi ciit «t 



|>at 




1 14. Si refilteiitia ellet ut meciii de n 



HT 

^ U & I demitt intur ad A F & C H per- 
pendicula H S & 1 R > & ob trianguU IKH> 
HSTfimilia^ eritHTtd H S rot A C 

HT H I 



& Vfllodnai t dignit» qoadibct V* » H 1 ad I R re: C D, ideoquc Tn-T^ 



«oafvaim } dMi fit r • w — — , fif t M 



n 



, medii dcnliias foret 



X15. Hinc fi rcfitlcntia (it ut medu 
denfititt 4c velocitatis diKnitas V *■ conjun- 
t&mf «fit reliftentia ad gravitatem, 



jSxHTad^R R XAC, velocitatis 

— TFF .« AC«x»« 

"""4 SR a XAC>'^^ 
«X * 

invrn^, ideft, dimt^ at 



HT — . * ^ *"1^HT| 

(IH). * > 



8tf 
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TuQoiL' ^ ' Q Q ' icleoque in fuperioribus pro V" i + Q Q fcribi po- 
YORUM. teft. Qua ratione refiilenda erit ad gravitatem ut 3 ^ x HT ad 

LiBER HT 

Secund. 4 R ^ * C> vdodlas ent ut ^ naedii denfitas eiit 

SbgT* c, ^ jf r* 
paop. X. 3 5< (v 




iitf. Saperiores formu!» non Mlin 
pro corporis dclccnfu [>er arcum F Q , 
fed eriaa jm cjudlcm afcenru per arcum 
P F nfarpariBohUu. Corpore arccndenie 
per «rcnm F P I P ad F , eadem fiat quae 
pro dffccnlu per urcum F Q con(lru<flio ; 
&. tempora qiubot defcrtbumur arcus G 11« 
HI a^anuar pcr T & i. Oecieineittum 

t fiAndi etit "^p* 

H I 

— . Hoc decremenmn oritar k ttS&eo- 

t 

uk '& grantwe corporH «fceodentii m&> 

oun fimnl letinhmiuii. Gravitm in corpec* 

cadCDie & fpatinmN I cadendodeftriben- 

, . «Nl 
le, genent vetoatnem-^— j ac ra cor> 

pore arcum H T ftribcntc , rn:r'jir . r- 
cum illum io\i longiiudinc HN — HI 
M I X M . 

— HI — * exungiui lantmm 



.. » M I yNl 
felecitaiem tangemialeni ^ — • 

Auferatur hzc vt-iociusidecwmento prc- 

dido , 6c habebirar deoemenma veloci- 

catic es leflleiiii (bll oriuidnm » oempe 

GH HI aMIxNI „ . . 

— - — . — — — — Proiadeqne 

T f txHL 

ciun graTiUf eodem tempore in corpore 

I NI 

cadenie geoetet Telociatem — j— > teii- 

HI 



Aemii crit id 
»MIxNI 



^zNI 
ad , 



I 

GH 

T 9 
IXOH 
fiwent — =— 



ixHI $ 

H I • jT-r ad z N I. 

H I 

Jam fi pro abfcifiii B C , C P > C £ 
ftribamnr — 0)a> t o, & pro erdinam 
C H fcribKur P; MI & NIcrum5|o — 
Roo— fot— Roo.4-Sot-V-&c« 
Namin afCQ FQ(Tidefig. Mmt.) 1>I« 

ien 



Ly Google 



Principia Mathematica. 

CoroL 2. Et I>inc, (i 
Curvalinea P FH ^ de- 
finiatur per relationem in- 
ter bafcm feu abrcifTam 
AC ^ ordinatim appli- 
^atatn C H, ut moris eft , 
& valot ordinatim appli- 
catc reiblvatar in feriem 

convergentem : Problemap ^ o v, » * 

per primos fctici terminos expedit^ folvewr , ut^in^cwmplia 

lecjuentibus. ■'^ 

Exempl. I. Sit linea P FH O femicircvlua fupet diametro 
• ii «Iflcriptus, 6c requiratur medii denfitas qa« &ciat ut pro- 
jettile m hac linca movcaiur. 

Bifecc^r dUmeter in dic ^ 0, ^C, CH, 
a &CD,*:&(q) eritZ;/^ fcu A ^q-r- A D ci=^nn-aa 
— «a,icuff — atfo— #a,&(') radice per mcthodum 

no- 




TUCOR- 

PORUM. 
LlBER 

Sbcumd. 
Sect. II. 
Pjiop. X. 
Pmoil. IIL 



feuCH— MN - N 1, crat f^Qj^Kco. 
— Sot Scc. , itieoquc M N crat ( j 5 », 
lih. '- ^ & N I er.„ Roo + So,; at in 
arcu P i- eft O I r:- C H 4- M x n j 
proindeque D r= / + i> « 0 — 5 oi 
&c.,& hincM-K:i^ _ /, ,„„_5<,,^^ 
&NI eft ftoo +50). Lili iiUerie aioe 
valorem ordioatsB D I exprimjt, loco 0 
lOibamur abfcifra: C E , B C, five 2 0, — 0, 



Et hsfuntlineoUs LH NI 
proponionales, ideoque in duplicatl ratione 
temporum infinit^ pvvormn T& t, & inde 

rauo— : eft, v'^— — , feu^^ 
l R H 

* — HI— — -g-j , fat». 



tebebunturordinatx E K & BG, ticmt^ rtitunido ipforum — , H I, G H, M l 



P-f t^O ~4 «90--«50l&C., & P — 

Po — /loo+iei&c. rerpe^Uv^ Et qua- 
draiido «HftfemtMordiiratanimCH-^BG 3c 

— CH, & ad quadrata prcd . .mti j addcn- 
do quadrata ipramm B C, C D, habcbuntor 
arcuum GH, HI quadraia 00 «f-PPoo 
-4- 0», «t 06 -i- 0— l , ; 

(^Roo 



H I. Przterea 6 ab ordinati CU fiib- 
ducatur remifumroa ordiratamn B<j ac 
Dl , & ab orclinata D I fibducatur fe- 
miiumma ordinataram C H & t K , mnr.c- 
hont aicunm Gl «clJ K 6^ti» Jloo 9c 



& N I valores }am imreiKos , evadit 

rcfirtcmia crit grr. ii.^temut j Sv'^! -f-^^ 
^ R H. Quemadmodum pro delceolip 
mvemiim dl} & covdlari» «wlem qaoq^ 

manenr. 

( q ) ♦ EritDJq Jeu &c. Eft enim 
dius A 1=: AQ,<kideo, obangoIumADI 
re^him, D I > =: A Q ' — A D > = ■ « 41 
— 2«o— ee=ce— » ooiobC H'=: 
ee~ A Q » — AC » = « n — ad. 

( r ) * £r ra</ir« jper timliodum tv^fi 
txtiaCJ , tru pet tero 
( )50i Hb, t. > 



»4» 
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POKU^I 

LiBER ^*'» fcribatur nn pioee+ & evadet Dl^O'^ 
Secuhd. nn 0 0 a nn o "i 

pji^ib. Hujurmodi feries diftinguo in terminos iiicceflivos in hunc 
modum. Temiinum primum appello « in quo quantitas infini- 

te parva o non extat ; (ccundum , in quo quantitas illa eft 
unius dimcniionis ; tertium , in quo extat duarum ; quartuni , 
in quo trium eft; & lic in infinitum. Et ( ^ ) primus terminusi 
qui hic eft denotabit fcmpcr longitudinem ordinatae CH inr 
uftentis ad tnitiam indeBnitx quanticatis o, Secundus ( ' ) ter- 

a 0 

minus, quihiceft—, denotabit diBerentiam intar C H U 

D id eft , lineolam M N$ qux abfeinditur comfllendo paxal- 
lelogrammum HCDM, (") atque ideo pofitionem tangentis 
HN (emper determinat ; ut in hoc cafu capiendo M N oA 
ao 

// ut eft — ad 0 , feu ^ ad e. Tcmiinus tertius , qui hic 

0 

defignabit lineolam IN^ , quae jacet inter tangentcm 

^ curvani} ( " ) ideoque detcrminat angulum contadus IHN feu 

cur- 



iO* Bi frimm itmmtu isn.ltb. i }. 
( t ) * Smmim ttrmmut ( ibideiii). 

u :i7. * Asqtic t.i > p jlthneni fjn- 
gintif H N femftT lictermm.n. I^ro^iucatur 
tangetw HN utdiiinictro A Q occurnt in 
T» fic proptcr triang jlorum H M N, T C H 
Hmilitudincm, ertt C r : H C — H M : MN. 
Eft TCf6 geiicfitim H\l=o, 5cMN = 
ac coefficieiu liscuti ii «frinim lis 
riei geoenitff pro cwri quicumquc ( ex 
ciiioDrtr. pru.). X. ) : qu.ire fi capiator 
C T ad H C ut cll I il habcbi;ur rob* 
cangciij C T. 

( X ) 1 1 8. * Lieoqm dtt.vmiiiat Mgtt- 
ium eoKmlHiJ fm innmwm &(. Sit O 
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curvaturam quam curva linea habct in H. Si(y( lineola illa DeMo. 
IN finitae eft magnitudinis , dcfignabitur per terminum tertium ''^ '^*" 
una cum fequentibus in infinitum. At fi lineola illa minuatur ^^^8?^ 
in infinitum, termini fubfequentes evadent inBnite minores ter- Sf^j^^],^ 
tio> ideoque negligi pofliint. ( ' ) Tbrminus quartus deternttnatSiicr. IL ' 
variatbnem cannmam $ cidiiRis vatiationem variationia , & Gc^^o^ ^ 
deinoeps. Unde obiter patet ufos non contemnendus harum fe- '^*^^ 
rieraminfokuionefMrohlematum» qiue pendenta tai^gentibos^ 
curvatura curvarum. 

Conreratur lam fcnes e — — — — — — — ^ficc cum 

ferieP— Qtf— R^^^Stf}— 6cc&perindeproP> Q, R 

ficSfcribatur e, — , 6c— 6c pro / i 4- Q Q fcriba- 



aa 



n 



tur V I + — (») fcu— , fic prodibit medii denlitas ut — ; 

e e t ' ne^ 

hoc 



eentnuB drcali camiii F H Q ofcalaiiilt 

in H j OH , 01 radii , H P I chorda ar- 

c& H I , N P arculus circuiarif cemro H 

& radio H N deicripciii. JDuo triaiigula 

1PN« IMU fimitia enmt, ob ingalof 

ad P Ac M reAot 0t ingolam ad 1 aeri- 

l|ue triangulo commuaeni > & ideo H I 

efl ad H M uc N I ad N P , ac proinde 

HMxNI 
NPzr jj- . Anguli N HI,quem 

taogeufl H N ctan iiibMa& H F I coofti- 
Mtt , mfiiifiiiii cft dtnnMhtit uciH H I y 9l 

anguli ad cencrum H OI mcnlura eft ar- 
cus tcKuf H I ( ex nacurj otrculi ) i onde 

P fi-u cft ad H N leu H I 

H 1 

C Um. 7. iih. I. ) at iHI «d H O, & 

Hli 

ideo radiui olculi H O =: — rrr-. rr;« 

X H M X N I 

prop. X. ) H I = 



Et quia ( ex den^onfl. 
• V^ »+^^' " VI =0, acNI = il«o» 

1 R 

dc cwfaovs awni liMi FHQ 



Sed 



iaM cft it fafiatofinfi H Oia«mfe( lu 
lik s.),i4cft, «t 



re aneulus ille > ^eo curvatura in H , datu 
Aomo 9L tuun lermino leriei in qoani 
valor oidiiada ap p Bca w t^mu» itMf. 
miiialiitm!. 

iy)* Si limtU Itta r ir tfy. ( ti 
iSi' lib. t. ). 

(z) * IVrMMMir fwnrfar iMnvioa» «o- 
riMiouem curvatur*. Quooiam difTerentia 
lijieolarum L H &: N I quarto reriei ter- 
mino proportionaiis eft ( ff^) 4C per l^* 
neolam N I determinarar angaliB oooaH 
A\a leu curvatura curvc in punAo H 
( 1 1 8 ) &; pcr lineolam L H curvatura in 
puodlo Gj pcr harum Jinearum dificrco* 
dam lea per qoartum feriei (erminam ile* 
terroinabitur differcntia fcu variatio cur- 
vaturae , du£Uque alii tangcnte limiliter 
detenniiadiinr fiiiMio vafiiriwiit, $t. 114 
ddoce}*. 



(»)♦ 



t 



tlt. 



e t 



ToCoR»ftoccli (obdatam»)ut— , feu -~, id cft , (»).ut tangen- 

FORUM. , ' . .. 

LiBER tis lonpitudo ilia H i , quae ad femidiamctrum F ipfi P ^ 
Secuwd. normalitcr infiftcntem terminatur : 6c rciitlentia crit ad gra- 
Sbct. II. vitatem ut 3 ^ ad 2 « , id eft , ut 3 ^:/ C ad circuli diamc- 
fio^^iu.trum PjQ^ : ) vdocttas aixtem edtnt / CH. .QtiaKi fi cocrf 
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0 . y^C» 




us jufta cum vclocitate fecundlim lineam ipfi P ^ paralle- 
im exeat de loco F, 6c medii denfitas in fingulis locis Hfitut 
longitado-tangentis HT y tc tefiftienda etiam in Ibco aliqoo 
H fit ad vim gravitatis ut 3 vtf C ad P j^y corpus iUod. de-; 
ioibet.ciiculi.quadiantem FMjQ, J^.EjL. 

Ar 



(^ 'i * Id efi , mt takgenti loneuudo il- 
UHT &*. }ung^ xadioft AHj & db 
aogaJam rednm miem uneeM T H 
Adie A H conftiroit , pafaUelarque A' T, 

CH, triantiulum A II C ;1mile crittri.m- 
^ulo A T H , <5c inde t ll T H ad H A , 

A C 

tt AC ad U C , id cft, rrT? ^ ^ 
HT . 

^ « fttt w H T dinijii.nilium A H: 

( C ) ♦ VtlMitU autem erit ui \/ C H. 

Niiu ( cx dc monftf . ^of. X. ) vcl«ciMi cft 
» + Q <i 

t ^— . , ii eft:, «V t f> Td. 
/ «CH ideoswM V CH. 



119- Qaoniam tghnr velocuas eft ot 
^ CH^ medii deafitas ottangeas HT>flC 
f«fiflcmia iicAC>-.(9Ma gravttas& attm» 
li diimcter P Q daim lont ) cot^Mc per* 
vcnietitc aJ purK^Vum Q lincje borizonta- 
iif , velocitat cjat auila erit j medii dea« 
fitas iafioita , refillciMit fioin. Si ver6 po« 
natur C H iiegativa > at ccrpus infra ho- 
rizontalem P Q pergac ; fict vclocitas ut 
^''"CH j quantitas imagiiiariaj & idco 
conw 000 poceA in&» hotiionraiem P Q 
dcKcndere. At dom 
citai cjus eft ut s/" A F , me4ii < ' 
la.i & rc^fteatta aaila. 



PRIKCITIA MaTHEMATICA. 
At ii oorpQS idem de loco P > fecundum lineam ipfi P ^ Mo< 
•perpendioflaicm «grederctur, 6c in arca femicirculi Ff mo- 
vcri inciperet > {iimenda 'eiTec A pieaa ad contrarias partes ^^^^j.^* 
ccmri 6c propteiea fignum ejus mutandum cfTet & ( )secund. 
ioribendum — « pro -I- «. Quo pado prodiret medii denfitassEcr. II. 

ut — * — * Neganvam autem denlitatem » fioc eft > qu« motu8Fim.JiIi 
e 

corporum accelerat , natura non admittit : &: propterea na- 
turaliter fieri non poteft , ut corpus afccndcndo a P de- 
fcribat circuU quadrantem P F. Ad hunc effedum dcbe- 
ret corpus a medio impellente accelerari , non i fcfiftente tm- 
pediri. 

Exem^ a. Sit linea P parabola^ axcm habens jiF ho- 
tizonti F^perpendicularem> 6c requixaturmediidenfttas^ qus 
iaciat utproje^e in ipsa moveatnc 



( d ) * "Scrtbenium r- 4 pro 4* a. Nam 
formula qux dcniitatem nieUii exj>onit j 
corporis alcentui , & derceiifui communii 
ek, ficat & alise formalaequx reiiftentiaat 
Sc velocitMem exponunt ( nfi); & iddf- 
co ut quamitas qux dcnltaicm mrilii cor- 
pore delcendente exponit eamdcm expo- 
lut pro corporb arcrnfa per cumdem vcl 
fimilrrm & aeqnalem arcum, rubditucndui 
c(l iu ilU qajmita:c valor abfctflsej quae 
corpore ^(cendente bie foGdn eft> ifoen- 
dente negatira. 

X!0. Atquc hLv: generatiin coIHgitttr 
eBaM.!c'm curvsc arcum, vd fimfcs & asqu.!- 
lei lurinque ab axe atciis , non pofle aP- 
cenfii £c defcenfil defcribi in ui.o medio 
d nfit.iii? mrumqiK Yariabilii , id cft, fi 
arcui uuus afccnfadefcribi potcfl j dcfirenfu 
" ddcrila non poflc , & contra. NaniflinTo- 
hnjoae pnablefltRtiis bojafcc procorporii de(- 



cenfc per arcnm T Q , orl^o abfcifl* po6- 
tivae A C ftatuatur in A ^ & pro C B , 
CI>jCEicii><wwr«-e» «t%ot «*» nfi* 



R R 



Pko aiceont 



per enmdeai arenin k Q ed F j abfcifl^ 
cadem A C fumenda crit ncgativ(.S cum- 
^ue lito abrcffliE fluxio , loco C B , C D» 
C E fcribcndnm erit o — o — 20 in valo- 
Tibiis lit.eanim MIjNI^DIaEKfc 
fi G i & abTolwo calcnlo , ot in «ddein 
pro deli en!u (olutiouc , rciilkntia pro ?X- 
CMaCu invcnieiur proportonalis quantita- 

n — — I qoas oegiMiva mc « u 

prior 4- ~ — > qw« «ice»? 

fa erat » politiva fit> & contra. 

M a 



Philosophije Natuilalis 

Db Mot ( ' ) Ex natura parabolae , re£lai\gu- f 
'^^-lum PD jQ^ aciuale eft re£langulo fiib >^"^H 
^°^"^-j^ordinata Di & rcda aliqua data: hoc 
Seclkd. » dicantur reda illa l;-^ P C, a; 
SEct II. P O^y c ; C H , e & C D, 0 ; rc- 
P*op. X. dangulum a o \n c — a — o leu 
p«oM..lii.^^ — ^ <i — 2 a o-^co — ooaequaleeft p 

jwdangulo ^ in Z> ideoque Z) I squal^— j 

0 0 




-^. Jam fcnbendus eflet hujus ieriei fecundos tenninus 

— — 0 pro ^ © , tertius itcm termmus pm K o «. Cum 

vero plutes non iinttermini? dcbebit quarti coe£Bciens S eva- 



, cui medii denfi- 



neibere, & propterea quantitas-r — = 

Rv^ 1+ QQ 

tas proportionalis eft , nihil erit. NuUa igitur medii denfitate 
movebitur proje«£lile in parabola > ( ^ ) uti olim demonftravit 
Calilaus. J^. E. I. 

Excmpl. 3. Sit linca. '-^G^L hyperbola , afymptoton habens 
N X plano horizontali ji K perpendicularem ^ & quasratui 
medii denfttas, qusB fiiciat.^ut pro)e£Hle moveatur in haic linesL 

Sit AfXaiynqptotos altera, ordinatim applicat« D G pio- 
duQs occunens in ^5 & ex natwa hyperbols » ( t ) lec-* 

tan- 



( e ) ♦ Ex nmura faraboJg , rt^Ungiti 
Inm &e. Ex pundo 1 ad axem parabo» 
lc F A demifTum fit p<^rpendicultun I R » 
fitqqe axis latus xtihaa =1 h » txk ( ftr 
ihrar. i.irf«r«^.)&xFR = RI'=AD>> 
&fcxFA-AQ'. yuare t x F A — 
*xFR,lcutx_hA, velixDI^AQ» 

— AlPsiAQ-fADxAQ— AD=PDxDQ. 
Q. E. D. 

Yide demciidrattoneni » 40. Ub. i. 

( g ) » Reaafigulum X V i»y_Q dOim 
m, set theor. 4. dc hyp. 




I 
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PrINCIPI A M^jPJI.^Ji^AT^^A. . p5 

tangulum in y G dabitur. * ( ^ ) t^anir aiitem ratio 

D N yX 1 & propterea datur etiam re£tangulum D N 

in f^G. Sit illud bb: ^ completo parallclogrammo D NXZ\ 

iljcatur fiA^, i EDy & ratio,datt/^Z. ad Z 

tn *• 
yd D ATponatur e0e — . Et erit D cqQafit # — <? eqoa* 

Us 



De Mp. 
TU Cok. 
porum;' 

LlBBR 

Secund, 
Sbct. Q. 

PfAPf ilTfi 




M 

m 



A 

m 



in 



cqualis — <n — . Refolvatur tenmiim'— • ( • ) 

hh bh hb hh ^ ^ ^ 
leriem convergentem — H ^**' & tiet G 1/. 

m hh m hb hb hh .1. rr - 

«qualistf— . --fl — — — «-TT«*— «c. f)Hu;us 

fe 



( 10 ♦ Z>«nir auum r*m D J^oi VX , fiooe ia iafiaitam pra^iai. 

^teeidem eft cum ratioue data MN ad (k)* Htijut Jeria&t» &i 

MX, ob pjrallclai DV, NX. rics acqualts lcriei P — £o— Roo — ^oi — 

(O ^ h ftrifm toHvtrgtmm ». <li?^ . jgc gagnbiaiui termitu %uU» ternunw 



9x0. 



94 '^V^ibWinim Natttralis 

'DbMq- ^ ' ' w ft^ 

Tu GoR-ferieiMinimin fccundus — - — o iifiirpandus dl pro Q ieti: 

PORUM. . w 

5Bcum ^ ^'iC^ iiuitato -^^ « pio R ^ * , quailiu^iiia %bo 

SeCT. U. > .5^^;..- ."^.^ 




M A. 



etiam mutato — 0 ! pro S 0 eoramque cocftiacntcs — — 9 

&c ^ iaibenfibB funt in ic^gula fupedore pro Q » S. 

Quo 

f:.^ « » * * 22 affinaaciTi fuiMtar i fe« negaiivi, ni- 

^^.J^i^mlit^ MiinierellfcribefeS- — r; 

. m . pro P- S^caodni aniem fSottA lermiiM» 

»WiH • •€* —fcr 

. ■ o^cft — «cidco» fl>naiisft< 

— £ -r— --=—2.; fedquu ^ ^** 

ioexpreiEpnibu. rcfift,;^. denficam, dc &-=ilitwi»ittmi»— • • 

velocicatii Aniper repaitnr quidratBni ^ . . . • 

ggl qno4idm iiiMet, Ifji iidixiffliis «^^«w^ 



7, fiacidintta 



Ly Google 



' ' TuCoiu 

Quo fi£lo vcodit medii denfitas ut — 7 -———^-^=.'^^^^^' 

Bb , mm ^imbb Libbr 
^\fv*¥^ — — — ^ — H»' — Secund,' 
. M .' n!»a *^Sect.1I» 

. WOT 2 m b b b ^ .7 .r 
nn n a a ' ' ' ' ' ' ' 

in^xqpaHas yG» ut Namqde a ab^ i « - ^ ^ - 

A z ^ n n n 

^iiint ipfitram :XZ.dc ZY qna^nhu ( "^) Rdiil^^^auteitt 

inveniturin rationc ad gravitatcm quam habct 5 A Y ad 2 KG ; 
& (°) velocitas ea eft >• quacum corpus in parabola pergerct vcc- 

ticcm Gr diamotnim I>Gr^^ Utas ieQam ^~>^^ - haljefi^ 

te. Ponatut itaque quocTmecfii denfitatcs in lods fingulis G fint 
tedproce ut difBoit» j^r Ky quodque Teftfleiitkin loco aliqob 
G fit ad giavitatemut \.XY ad 2 FG; 6c corpus de loco yf , 

jufta CUm vplft^^jfat^iHiMffiimj ilbm Jin 



feiit~ dudtis. «• ««« fl* fl* 

Q-ar.VY^VZ=2y:=----;& p^.Wre««mea 



jAY^t— -L__i_"""-. _-^'"*^t -^ - — ^ «-f--«f— -*f^ 

VllT'*^" .-^; Vrt*,„rt»«rfl«\^S3^ 

(itcftad gnvint^iiiitt i Sv^i-t- £P - * 

■ . '* " ■ 5 fc ^^^ Y X ■ • • • 



PHiLbSOIiHIJB' NATURilLlS 

Db Mo- ExempL 4. Ponatur indefinit^ , quod linea AG K hypet-. 
«ruGoR- \^ {^f^ centro X, afymptotis MX9 NX calege defcripta, 
'libbR*" «^'^^o reaangulo XZD N' cujus latus ZD fecet hyjjcr- 
gjggyjjjj bolanv in G & afymptoton ejus in /'^, fuerit A^G reciproce ut 
Sbct.II. ipfius ZXvqX D N dighitas aliqua D A^", ( p) cujus index 
P«op. X. eft numerus n: 6c quaeratur medii denfitas , qua proje^ble pro- 
grediatur in hac curva. 
FtoBN, BDf NX^hantatA, O , C refbeaive, fitqtie 

]r^aiiXZydZ?i\^tttiadf,6c//G£qualis^^, &LGtkDN 

bb d 

#qttal»A-0,f'C===p;,^Z=.-A— O, UGD fyn 

NX^yZ^rC aeqnalis C— j A + yO^~~. C9 Re. 

* lA^**^ "^^ ' &c. ac fict 

. t A5 r A«*» aA»*»; 

C» * Ci)^«f in^ efi mmmrttt »; po^ — rf-» L &«|^«o— 

— ^ -Hanc autem hTperbolam , dnm ' ™ » «'^ ^»»-- 



■radhdrar , ad lineas X M , X N edun " ii > ^ , ^ Vj' • ■ tn» 

frabOu GoodoMo atfedcie, «tlq«c ne. " . . 



X ' I. » 



oifi M dMMtii iofiiiiift cdlkii«en: nofle h^jTxrT^.^Xr 

inaaUeftaB eft, C&m C|ui ^ V G dt J, ^^ ^ *iOi>t^ 

j ..» .'.».». .T •'^ , , T »-».5 

DiyTi. l> N = o , Jifpctliui« rqdun ^ wtto wn-f-iix^^Q* 

XN atringJt, &diflamiaVGinfinieacTa- "^- 
dit; ac ubi D N iij^finita fit,.VG eft 

hil , & ideo hvperbola alterm «r^pidkMi v ^^1" xl 4. A»t f^M 

XMtai^VudiftaaiaaiifiiHaiifrAnfip- : ^'^** . . 

^^^y --T-~~ "i^juTnr enhnmodo^ao iii n. #f t. dcmoid l r a vim » 

' formulama^d potcntias, qaortini expbntnto» 

• C^") *R^vmmmmmatMk^^^^f f**«*'*^^'<appl»caripofrc, codemfcniinodo 

4l>M>0 eamad potentias quortim cxpoitnia "*"" 

fcn h h xirro-. , in feriera infinitam per »»» «<W lfjii«lidAeie«giAabit. 

%iBiiUmgeacxalem^l^8./fft.x.>i|«fcia: •> '< 4 " '* *^.- . > 



Principia Mathematica. 



SI7 



DeNIo- 

^ ^ O 3 dcc. Hnjutieiiei 

»«+».. ^ . LlBBK. 



6 A n+» 

^ «^^ ^ ^ 

«•"rv>— T--t70ufurpanaittcftpfoQc, tcrtius rA^Ti**0»SEcu»D. 

SBCT.n. 
P«OF. X. 




M A 



proRtf^, quaiws JJTTi ^ 

snde nwdii dcpfitas— ^ - in (') loco quovis G, fit 



pio S 0 s. Et 



5 ✓A 2+ — A» — i A 4 



gc-T-r, ideoque ii in f^Z 

nnb ^ 



capiami yY aequalis n.jc » denfitaa iUa eft 

( r ) ♦ In loto quovii G Jit &t. In- 

S n 4" ^ 

vcattoc eaiin — =• — ■ - > & v'" i 4-^ft 
H I " 



iea.proce ut 
XY. 



« Sk rn. 

5 Rv^i4-^ie 



= v^i4- 
Tom 



uiL • N . 



p8 PHILOSOPHIjE NaTURALIS 

PORDM. . ^ f f 'A" A*" ^ ' 

Ltbbh ^^^mim X Z 9l ZY qliadtala. RdUtentia anitem in 

Secund. 
Sbct. n. 

P»OF. X. 




detn loco G (') fit ad giavitatem ut 3 5 in — ad^RR^' 

idcft, ut Jf y ad ^''"'^^" ^G. Et vdocitas ibidem ea ip. 

la eft , qoacum corpus proje£lum in paraboU pergeret , verti- 

cem 

35Vi-hj2.g= ^^^^^ » &iuderefr: 
• * 5 XXY ^ 

4 Jl H, Td« X Y ad 1* , *^^ ■ 



C f) ♦ J^fnrtim X Z & Z Y quadrat*. 

d nbb d 
VY-YZ=nxVG— ^s=-3 --^i 

Mi 2VsVZ— VY=:-ii«— 

t A* 

prout Y V maior vcl miiior cft cjuam V Z. 
^uare cuiQ lic X Y ' ;=;XZ ' 4- Z Y 

denfitas erit ot ^ y 

gravamtm m &e. Qii»< 
X Y 



3 S 



.4 ■ • 1 1 



4R Xif 



1« i— =s 

Jf 



* *-i-lXi<- - «4.» '^'^^* 



PmNClPIil Math£matica. 

I + Q Q . DbMo. 
liametrum Gg 6cC) latimeaiim 1 



SchoUum, 

Eadem talione qua prodiit denfitas mcdu ut j« co-, 

loUario primo , fi refiftentia ponatur ut vdocitatia V disnitw 
qu^bet V (' } prodibit 

S T* 

denfitasmediiut— ^pr;, * 



PORUM. 
LlBbR 
SlCU»D. 

Sect.II. 

Prop. X. 

PiioaL.m: 



, Et(T)proptee- 



ca fi curva inveniri potefl: 
ea lcge , \it data fuerit ra- 

Ho 




R X 

S» 



'^^^ R 4— * + Q Q I """" ' corpusmovebituf inhac curva 

in uniformi niedio cum reliftentia quae fit ut velocitatis dignitu 
V *. Sed redeamns ad cutvas fimpUciocee. Quo- 



yifittttmiaXYad X VG. 

( a ) * A tear rtOum &c. Eft enim 

^^I^=^^iJ2i--,<*V0 

Uodt fdoilas qvi «ft 

14.^^ . YX 

—^•f^i en» « yr ' y Q j ob datant 



M n +1» 

( t lO' 

( j ) 4^ £1 proMviM &t» 8i MWB Ib^ 

rtt - -r-= : la nlioot « ai 



R-5 
Cfit 



S 



4 — • ~ .k 
R — 
SxAC»— • 



N % 
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DbMo- 

PORUM. 

LlBBR 
S&CUND. 

Sbct. II 

Prop. X. 
Paobl. HI 



loo Philosophije Naturalis 

Quoniam motus non fit 
in parabola nifi in mcdio 
non refiftente, in hyper- 
bolis vero hic defcriptis 
fk per Ydifteimam perpe- 
tuam^ perfpicuameftquod 
lineaiy quam proje&ile in 
medio uniformicer teft 
ftente dcfcribit , propius 
(*) acccdit ad hyperbolas 
hafce quamad parabolam. 
Eft utique linca lUa hyper- 
boUci generis , fed ( » ) 
qutt citca verttcem magis 
■diftat ab afymptotis; in 
|)arcibu8 k vertice remo- 

dorlbus propius ad ipfas ^^^^ 

rum quas hic dcfcripfi. Tanta vefO^nonell inter has & ilEm dit 
(erentia, qum ilUus loco poffmt hx m rebus praaids non incom- 
modc adhiben. Et utiliorcs forfan tiituraj funt hae, qur.m hyper- 
bola magis accurata 6c limui magis compoCLU. Ipfac vero in 
4ifum fic deducemur. 

Comr 




M > 

accedit quam pro ratione hyperbola* 



t»vicdliniqtti]diMjbn-^ , ^ proin- 

'de ofiUbmitt. Eft 

U -p . 

H T » - . 



qociiaecricniio 



■4^1 



ad i-f &con(ra. 

Aeetdk ad hyferbolu hafit , cum 
Itt tuncnperlede oonvetiirc nunquam po- 
tcH , r^uod i:i hifce hy|.crLor dviKiias ine- 
dii reciproc^ Droportionalis fit xr&m va- 
'»ifibili X Y, A.pr»em oon Cmh ni»m- 



fi flum (Tt curvam , quam projc^Ie in 

dioaniformi delcribit in h^potheii refillei>> 
tiavelocitam qmdratopropoRicnalit, ht- 
bcre a:) apn.imi, vcrticalcm ut X N : diai 
przfcrtim in hic reiiliencix hy^jothcfi fpa» 
tiuin motu hofkontali tnfito defcri(jtum , 
fetnoti gr;n!tiie , infinitnm ev^dat ( ptt 
eor. I. frof. V ). Verum tamen invcniri 
pbfflini h/perbolae in qtiibus pro pattc illi 
CMgai curw A G K , qiiaE in rebos pradi- 
da neceilaria ell , reOa X Y ik qnin pro- 
ximi conllans , iSc proindc m^-dii dcnlttai 
qqam proxiinc uniformis i quofit lu curvx 
jiiae in rebus praAkirnon ijtGomneddadfai- 
Veri poffint. 

(3)* Scd qum diM vHrdMh &9. Vmt 
dcmoattnbttntiir infta io nod ii. 



Princip^a Mathematica. ioi 

Compleatur parallelogrammum XYGT , &(^) lefbGTDBMb-; 
tangtt hyperboiam in G , ideoque denficas medii in G , c^'^^ ^^^' 

icciproc^ ut tangcns GT^ &l velocitas ibidem ut / -TwI,^^""* 

O fr SeCI 



:UND. 



rn. 2 nn + 2 /jSect. II. 

rcuitentia autem ad vim gravitatis ut G 7* ad 

• »+a ■Fmu.iil 

in G/^. 

Prola- 




(b) * Etrteim G T tangn hjperbolam 
■in C. Ex pundoG ad ordinatam B F pcr 
B dadam , Sc cx pgndo T ad ordiaaUin 
D G dcmiira fintfierpeiKlicula G R & TS , 
fiique G Ttangrn! in G. Erit FR ad R G 
ieultfDj ut G 5 adST, ob trianfula fi- 
milia FRG, GST, SedFR dip«fia 

tibhO d 



= A. Quare crit 



nbb d 



» 6 i7 d 

Sapn tnTemmiiiZYs'-7-<— A Ef^ 

EZY=GSi & idco tangcns G T «qua- 
cfl parallcla rcAx Y X. Eft aatem 
( tx demimfir. ) dei^iitu medii in G rectproci • 
mYX : quare denCtat mediiin Geft red- 
ptociilt tangcns GT4 velodtas ibidemut 
GT* 

V ■ ■:; • ■■ -> & Tcfifteiak ad graTiatCffl nt GT 



ISO. 



GV*' 
«4-4. 



1» 3 



Tu CoTt. ^Menbat hyperbolam AGK,^AH ftbaoaa^Mint afymp- 
^J^^^-^toto N XinH , aaaquc / cUcm paialldr di^rnt alteii 
gg^^ Vyipptoto M Xuxli ine<iudenflti<'^^fecipioc4 



Sect. II. 
Paop. X. 
Fioib UL 




ut AHf ac coippria velodtas ut / -^/- » refiltentoa ibi- 

2 « w + - 

dei;n ad ^vitat;em ut AH sA-^—^j^^ — inAL Undepro* 

deufit feqoentet fegol». 
Re^, («) I. Si reivctQi tum medii denfitaa in Ap tum velocitat 

qul- 



( Q.) ♦ ^ii mdii dcnfttat &(. Coin- 
(idenie f<MA»0 coni A , i .i gens T 

cum tangente A H congjuit , & rcdla VG 
cuni A I } proindc<lue fni» denf.ias in A 
0 rtchroce m dH , & 



(d) * Reg. 1. ManeatitHtt ioiiice h/- 
IKmi)* D & denfime nMditin A $ iitwe( 

rangentis longitudo A H qux dcr.fit.iti 
reciproc^ proporriooaiis (ft. Maneme vc- 
iecuace qolcaai corpus c loco k pr^ 

, AH» ^ 
aiiir> auucc uiwa ^ "f^f <P* *•* •» 



velocii.is , & ideo ciim data fit A H > de> 
fur & A I. Ob parallelas G T , Y X , eft 
TX=:GY=G V+ V Y;;:G V+axG V 
( Exfnip. 4- ) , & quia oofocidentepunAo G 
f um A, fit G V = A I , T X :r H Xi erit 
HX=:AI+nxAl. Qiuure ob datai 

^uaiimtt h I 8c i^i dmrft H X. Un- 

<iefi longitudint.'? ills AH, Al, 8c HX 
in aliquo calii inveniantur, hyperbola dein» 
ctps ex dalo qaovis nngulo N A H ex^ 
dite dcteiminan poteft. His emm ciMil* 
damiv foniU A > H dt L Per U dneanr 

XHN 



Prikcipia Mathematica. IOJ 

quacam corpus projicitur, fic mutetur angulus N A H\ mane- DeMo- 
bunt longitudines //, Al-, H X. Ideoque fi longitudincs il- Cor- 
lae in aliquo cafu invcniantur , hyperbola deinceps ex dato ^W0"^*Li?b» 
vis angulo N AH expedite detcrminari poteft. Sbcund. 

Rt^, (') 2. Si fervetur tum angulus NAH^ tum ttiedii den- sect. 11. 
litat in^i 6c mutetiir vdocitas quacum corpus projicitur; fer-Ptop. 
t9\Mm\sia^^ ratione''^"'* 
vebcitatis tedproc^ 

Ri^, (^) 3. Si tam angulus N AHy <\vam corporis velo- 
citas m A, gravitafque acceleratrix fervetur, fic proportio refi- 
ftentiac in A ad giavitatem motricem augeatur in ratione qua- 
cunque ; augebitur proportio A H 2i6 A T in eadem ratione , 
manente parabol^ praedid* latere redo, cique proportionali 
A H a 

longitudine —^fY' * ^ pfopterea minuetur AH in eadem ta- 

tione , &i A I minuetur in ratione illa duplicatsi. ( b ) Augetur 
vero proportb vefiftentiaB ad pofidaS} uln Vel gravitas fpecUica 

fah 



X H N reda horizontali A N Verdcalii , 
& dabicur pui»tbun M } lc quia daia «ft 
HX) ddiinarctiampniiAiim X i datitTe> 

r6 pun<ftis ducbus X 5c I , d.ibirur r?(f> i 

X I M cum puuclo M obi horizonulcm 
M N fecat. Unde dud« quivis redi VD 
ad horizoanleiD A N iMmnaU » fi in ea 
caiiiator V'0 ad A T, at-eft A N • ad D N • , 
▼elut XI»adXV», dab-tur pundum G 
iti iraje^loria AGK. £ll enim ( Eximflo 
4* ) otdiaata ^imttk YQ ad alieram er- 
dinanm lA, ut AN* adDN«* tnm 

X I • ad XV*. 

(e) * Reg. 1. Servati medii detifita- 
<« in A I fertaUtnr taiigentia longicudo 
AUi oftm dnfitM 1mren& Etquia 

. . AH» ^ I 

tatu qoadratotn «»t— — p , id eft, Wt— r 

«b datam A H ; erit A I velocitaui yM> 

drato rcciproci proportioualis. 

(f) ♦ Reg. 3. Djta corporis velod- 

tate & grjvitatc acreiecatrice in A i da- 

. . AH» . . . 
tur longitiido twn fdoaimii ^oh 



drato , tum latcri redo parabols ( Exemf- 
4. ) jproportionaiis. EA autem rdiitencia 
mottoit 6 in leqiii §>$ eftjt ed gnvi»- 

tem monioem , mkHwi " - 

X A I( Bmnf. 4. ). Qure fi praportioie- 

fillcntix nioiricii in A ad gnvitatem mo- 
triLcm augcatur in rationc quacuinque , 

angeuitur proponio A n ad 

Xl»Su»^immmmm^"-±^ 
m^gMmt poponio A H ad a I in ei- 
demietioaeifc^loqpmdo—^ cea> 

ftaos eft, ae pcoinde efl ut , Sc 

AI ut AH' j neceirum cft ut AH mi- 

AH 

mator in ratienc qul augttur , & « 

A I 

AI minuatur in ratione illi duplicatl. 

(g) iti. ♦ Augetitr verb proportio re- 
0imut ad fondut &e. Corpus fpecifici 
EraYtus Tci leviiu «Ucitur^ quod iiib aequa- 

U 
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104 Philosophije Naturalis 

Db Mo- aequali magnitudine fit minor , vel medii denfitas major, vd 
Tu Co^-refiflentia, ex magnitudine dimimta diminuicui in nUDorec»- 

FORUM. j 

LiBEH "^'"''^ cjuam pondus. 

Sccl:-d. ^fg- ('^) 4- Quoniam denfitas medii prope vcrticcm hy- 
SdCT. ILperbolx major eft quam in loco y^; ut habeatur denfitas me- 
^'^"'■^diocrisy.debet ntio mintmse tangentiam HT ad tangentem 
■0«!.. inveniii , & deniitas in augeri in ratione paidb ma- 



li TofaiBiiie nujarvel nin» pondoi habce 

quam alterum cor)>as quocum companiur ; 
& idco gravitas (pe ifica corporic, volumine 
dato , M ut ipfitti pondui ab(bliuuin> id e(t> 
dati gravitate accelemtriiX, nt corporii noMf- 
{iiferdtjin.fj. &-aot. j. iifr.i.)- At, daio 
Toluffliae , mafTa eft ut AtiSins ( i . Ub. i.) i 

Suate gravius ((>ecifica corporis dX iplius 
enCtati proponionalis. Augctur itaque pro- 
portio refiiUntix ad gravitatem motricem 
feu ad corporis pondui , tum ubi matienti- 
bos corporis volomine , 6guri & velocitate 
ac medji den(tcate> inaiiemeaiie |woiQdc le- 
fiftentii , |(nTttai ipedfic» nc minor s tum 
ubi, coetcns paribas» mediidenlttai augciar, 
quo ciCu medii rcnfteniia creldtcuffl dcnliu- 
te, & corp^ris pondus iu fiuido denltori & 
rpecific^ gr.iviori magii (iiblevati niinuiiur , 
tum ubi refillentia cx magnitudine corpo- 
i^i liin.inutl , diir.innitur in niinori rritio- 
ne quam pondut. Ex quibus iiquet tertiam 
regulam determinandii motibus corporom 
V !r<T macninidiiiii &deofiiiiie iccommo- 
datam effis* 

tti. Z«MM*e. Dati currl AGK j in- 
veoiie mintnuutt tani;entJam G T. Qno- 
niain(exdem.inExcnip. 4.)X Y"=GT» 

dd xdnbb nnb * 
= yl»H 1 — — -i hu- 

)us quantit^tit, in qu| (i denir curra A G K , 

(bla cft variabllis Ai tlrxio ponendn eft 

nihiio aequalis C 't^ )■ Brevitaiis causi di- 

di ^zinhh 
cantnr i -f- — — = t^,iinft4 



tc hiiK habetur 

Qnafefiloeowfixbflituatur, hic ipfius valor in 
asquatione GT=v^ /xjf— i^x'— »-J-/ijr— ^ 
obtinebitnr miaima tangeniium. Q. £. L 

it]. Qr. S CMTO AGK fic hype tb al i 
conica^ cttt lodcx Msi>&ideoii*is% 

«c » = ^-j-, Unde invemov G T * 

* h h * 

/ 

—V efrWd— <■ — =:iifcx •» 

e e e 

Quia vero ( Exemc. 4.)d:f = VZ:XZ= 

XN:MN, a.i.roindc d d : t e =zXN * : 

M N * , & coniponer. io JJ-f-ffirez; 

XN - -t - M N », Ceu M X > : M N atqoe 

V^ee-Hdd MX d XN . 
\/'eeH-di^d MX— XN 



Pritcrca 
bb 



e e ' e 
sii, & A=* i erit G T» =f « *— j ^ A- • — • 
■4-lui '"'—•jfic (nmptitftixionibut,o=i/ * << * 

-f- w — I X 2 — » <i * — z nhx — * ■ X. 

IJividanir xquatio tota pcr z x dx, & fi c 
»«— I ^ »"~ ■ " » — n h J 
& multiplicando perx*« + *,/x'=« + '»4- 
H — i^jf» + « = nfc, unde criMf ur , ut fit 

in rdoladoM «9 ' " 



e ~ MN 

(fimi^.4.)eftVG=^A_^j^ 

hinc z A Tx A N= tiJ^ Ertt igiiur mi- 
nimx f.^ngendum quT.!ratum G T ' = 



xAlxAN — 



MN 

( h ) * Kt^. 4. Quohiam denStai in 
loco quovis G c(l redproci ut tangen» 
G T, quae prcpe vertioem hyperbohe mi- 
nor efl quim in loco A, manirifTum cft 
denfitatem medii prope vinicciu hyfcr- 
fecundigiadu > Imte ma)ofem eilo ftittnin ioco A. Den- 

litat 



f 
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jore quam reoufumms hatuoi tai]f entium ad miniiim tangen- 
tium GT, ' 




De M<»- 

70KUM. 
LlBi-R 

Secuko. 
Sbct. II. 

PBor.X. 



(') ^g» S' Sidantur longitudines AHt Al, U defcriben- 



da 



ficas in loco A dicarar X j in looo G per 
^em <hidtwufveiiiaiimaiiiim»GTj «li- 
aMr«ift«iitff: B=OT: AH»lekiae 

l-|-a:X=G T^^AH : <3T, 9c K = 



OT.f.AH 



G T. E/Tet aotem 



l X 

itai mediocris> fi ungens A H foret om- 
oiiunmaxima» ficutiGTC hyp. ) ell om- 
niam minima i 8c ideo j ut medii denfitas 
fer^ taMoam iioifomiit liabeh fottU, «»• 

wdn tu^endQOi O T. Vetikn qdt tan- 

gcns A H non eft omnium maxima , fed 
nngentcs aliz ad panes curvzverrus A du- 
teOM^Ofet liutt^ deofitas in A augcnda 
cftin ntioiM panlo maiore quiUn feni- 



naqiiam oniforme fer^ oenfeatur. Atque 
hoc pado errores oriundi ex eo quod me- 
^Swn in loco A denfius fiipponatnr , cor- 
nframr £k6 aiiit «igfiim qui j«i(caimr 
TONI. II. 



ex eo quod in G medium 
^■am pioratiooe ciimi AOK. 
laiaim liqoet vcnm tnjeftoria 

corpus in niedio uniformi de^cribitj circa 
rerticem magit ditlare ab iCymftotis, 
ia partibus i reitice remotioribus propiai 
ad iplas accedere qu^ pro ratiooe h/pet^ 
bolamm in medio non naifinBi deicrijpu- 
rum. Nam fi «1000 Aa cmn veioann 

✓ ^ , ft dinaioim A H pnjiriMiir 

ctnpos in medio cnjus denfitas uniformit 
■foli* &(leDfitati meiliocri medii in qno 
defoiblnv tiypeiliole A G K 9 ob mi)onm 

medii unifbrmitdenfitaiem in Ajquacorpo-> 
risTelodtas impteffA roagis minuitur, iraje- 
flwrio in t n hypeibolam cominebimrj adeo- * 
qveprope Tenieemaba^ptotia miWM di« 
(labiti acqafapropefen i ee m eltm^d^ 
prefla , in panibus verfus K k vertice remo» 
tioribiB ad a()rmptotam N X propiw acce« 
det qoam bxperbola A G K | CMB |wfiiliM 
in medio uniformi fpatiom mota horizoil'* 
tali dcfcriptum , femotl graritate > infini- 
Run eradat (fer cor.i . praf. V. 
(i) * Beg. $• Si denmr iei^firadinef 
O AH i 



log Pkilosophi;e Naturalis 

Db Mo.dafitfigura AGK: produc HN X, utfit HXad Alui 
1^^' " ' * ' centroque X & afymptotis MX, NX per punauro 
LiBER ^ defcribatur hyperbola, ealege, ut fit -^/ ad quamvis /^G 
SEcuuD. ut XV ad JTl". 

Sbct.II. Reg. (^) 6, Qub imjot eft nutnerus e6 magis accu- 
^;;^;j^^|„^rat8e fimt hae hypcrbote in afcenfii coiporis ab , 6c niiiiiis: 
accvnrats in e)us defcenru ad /C; & contfa. Hyperbola conica 
mediocrem rationem tenet , eftque caeteris fimphdot. Igitur fi 
hypcrbola fit hujas gencris , & punaum K, ubi corpus proje- 
QLum incidet in redam quamvis A N per pundum A tranfeun- 
tem, quaeratur: occurrat produda-^iV afymptotis/WJt, NX 
m M U N, U fumatur K ipfi -^iW aquahs. 

Reg. 7. Etluncfiquetmediodus expeditadet«rminandi hanc 
hyperbolam ex phxnomenis. Projiciantnr corpoia duo finilia. 
dc squalia » eadem vebcitate, in angulia4iveifis> Hyi k Ak^ 



KH, A I cum angulo H A N , & defcri- 
iKoda fii figura A G K'C ex pmdo H ad Iio^ 
raoatalein h N deomte peneadictUum 
H N} produc H N adX , ot fn H TLttc^- 
lis 6<n;o lub »+ i St. Kl{ deino.>(ir.ivimat 
enim in noii ad rcg. i. cfTe HXscqaalera 
6fio n -f* I X A I ) ceatroqite^X 6( iCya^* 
plOtis M X t N X per pundum A defcriba- 
tor hyperbola , e2 lege . ut (it A I ad quam- 
vis V G ut X V • ad X I ell cnim ( ^ 
ibp. £«iMw. ^.JVGadAIfUtAN" 
mTDN feu w XI* ad ieV»r 

( k ) ♦ Rtg. t. Quo major cft numc- 
rus n ; eo magts tue hypcrbolae iu alcea* 
fu corporis ab A acceduu ad tnjedorin 
aa flMdio naiibraai deftiipiei» eo 
aw ia defcenln ad K acaua» font ; 8c 
contra. N.im qu6 majox cft numcrns n, 
c6 minus tingeas G T^ ^use denficati re- 
dprocL^ proportiooalH cft, tn alcentu cor- 
porit abA Tartanvi & eo magb in del- 
«Cufil^dK mniamrj sui^^i^c data me- 
4n deafiae iii A cun anguloprajedtoiw 

HAN. &vniKkai ^denliiaii.ia A*. 

( Extmf. 4. ) proporuonalis; data crit, idcor* 
f^a. uii|ea( AU eo- loogjor crii %aA mfti 



jor fiierit numcrns 8c quia dato aO"' 
gulo H A N , damr Ipecie irian^am rOC* 
taMgttluin H N A , rattoque proinde late- 
ram A H, A N, H N etiam datur, li- 
quet quod crefccnte A H aut numero n , 
crefcjrac ^no^iw lateni A'N & HN. Ka 
demooftraw io Exemplo 4». corporo afr 
cendcnte tanfcntis CM" quadraium GT-* 
= DN» + [ ZV- » V G]^ & corpore de- 
fcendcntc lII-GT==:DN» ^ [nVG— ZV]^ 
Ex aanva h/perbolx A G K , e(l DN • ; 
A' N • = A' 1 : V 0 , ideoque » V G = 
«AIxAN- 

^ . Ex dcmonftrauone regulz 

i«;HX= iT-fT X A 1, &proiode N X =: 
H N 4. ■ 4r 1 Xr A I, N X~ A I =: H H 

-f n A I. Sed ob triangula X Z V, M N Xj ■ 
M AI fimilia, ZX itu DN cft adZV, 
ut M N ad N X , ik ut M A ad A I , & 
divilun D N eft ad Z Y, ui A N ad N X 
— Alftn HN4:iiAli nndefic Z Y = 
HNx-HW-fn Al-xDN 

A N ~* 
Qdarlin coi poris afccnfa GT^ = ON* 
/PNxHN4:»AIxDNi»AlyAN> y 
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ncidantque in planum horizontis in K k ; 6c notetur pro- De Mo 
jMctia iAAlu ^ j»4 adr. Tiiia aeSio cuiu£vis W Cor- 

7011UM. 
I4BI1. 




Sbcund. 
Sbgt. IL 
3C 



gitudinis pcrpendiculo yi I , affume utcunquc longitudinem 
ZiHvd Ah^ & ( inde c<^e gcaphic^ longitudmes AKi 

A k } 

< 



ac in defcenfu OT" = DN» + 
wAIxAN» DNxHN+nAIxDN y 

DN- ' AN /• 

Tam rer6 nameriB n fatis magnos fiie- 
ric, lineaAH, Alf« UNcmi iAafce». 
iii qium tn defoaft eprporii longioree 

' & in afcenfu ab A eft fcre D N 



Jci<leoGT> 



= DN»4.(. 



li( A N > io defcenfu yttb D N qa_._ 
«H- lihet niaoff iptl A N. Uode id 

ccaftabAcllftn — — — s 

AN 

DWxMNX » 

. A N / 
r^DN^ + HN' fer^ EftaucemAH» 
A N N« : ii«Bfe riKto G T ad A H 

io af^afii corpori; 3b A ell lere xquali- 

dofn numcrui n Citis magnas fuppo- 

nhW j ac proinde iion multum variatur 

iMikfttirih Mefcenfo vrr& ad K , fit D N 

ywuiKbet exigoa refpedn data; A N > 

^,.. oAIXAN" ^ 
<ec'ideo atuntKas rehemen- 

ter «rcfcit> Ac hinc taasens G T aoltum 



Tariamr obi mxnierus n magnos ed. Con- 
traiit» li iMmenH iUe iit admodum exi> 
gwis. 70110 citm mmiems M poffit efle qui- 
libet intcger vel frad^us , 8f in hyperbola 
cooica fit M aBqoaiis umuu , quz velati 
BMdiom locom teoet ioter mimeros omnei 
incegtoa 9c fradoi » rads manifeftnm eft 
hxperbolam cotucam ioier inperiocce «m» 
nei <C inferiorcs hypcrbolas mediocrcm ra- 
tioaem tenere> & quia etiam czccrii fim- 
ptidor eft , pofle loco vette tnjcdorue ill 
mcdio unlformiter den(b adkiberi. Si i^- 
tnr hyperbola A G K fit hojas genent * 
& ptuiAum K , ubi corpus projedtum in- 
cidat in reftam qiiamvit A N j horizoma- 
leiHTCI korlBOiiti eMi q wiii i per ponAMi 
A tranfeootem , qiaratur : occurrat pro» 
doda A N afymptotis M Xj N X> in M Jc 
N, & fumatur N K ipfi AMvqaalis, 0C 
habebitar pModom K { pcr tlMor. I. dc 
conicis )• . ' 

Data cnim taageme A.H , tooi iin||imn4h. 
ne tnm pofitione > datur TCfticalit H' N 
O » 
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Db Mo- yf k; fCX TCg. f* Si ratio y^K A k fit eadem cum ratione 
Tu CoR- ei ad <. , ( m) longitudoy^// retle aflumpta fuit. Sin minus cape 
poRUM. ie£Uinfiiuu SAf longitudinem SM equaletn aiTumptx y^H, 
mIBBk AK 

6c erige perpendiculBm iV squale lacioiuiin difiercntis ^ 

P«op. X. ^ 

Piott.iu. du£t« in Te£lam qaamvit datam. Simili methodo cx a£> 

fumptis pluribus longitudinibus m 
H invcnienda funt plura punr l*^'""^ 

da A^, fic per omnia agenda . _L___^^!^C ^ 

cuTva linea regulaiis NNXNf 9 
fedbs reaam SMMM in Al 
Aflumatur demum /i^ H aequa- 
lis abfciflae SX, Cf. inde denuo inveniatur longitudo AK; 6c 
longitudines , quae fint ad aflbmptam longitudinem / & hanc 
ultim:^m A H , ut lonfritudo A K iKr cxncrimcntuni coiinita 
ad ulumo inventam longitudmem A eiunt vcrag iUs longi- 

tudi- 



cmn punAo N i 8c quia a&iunitur Kiatb 
A I; & HX= xAl ( per dofti. l^. 
a*' ) ob n = i y dabimr h)'pcrbolx ce»- 
imn X , & itide ob datom ponjluin 1 da-^ 
biiur r.fymptuu» aUcra X 1 M cum j ur Ho 
M in faorKMOtaii M N » fc Mpieudo N K 
aeqtidcBt ^atae M A> ^ttor papAttli IK^ 
& l'.iin. loiuMtudo A K cbtineljKur. t!o- 
dcm^jL ,i:udo inveoktur altcrj longitt- 
4o A 1.-. 

fm. Dafi ■tnrdii AmMaag m k cum re» 

locitatc ccruoris fiib tlivcrGs «ngulli M A K, 
h A k projt^U , manet jperpeiMiiuliMn A Ij 
taogeM A U aqaalil ed Mofenti X i 
( fer «MMiM i"»). Dans largnitc A H, 
aocBlo H A 1( & perpcndicuJo A i, h/pcr- 
bola A G X dercribi jpctcd iferrtg. 

r.9HM fnutA, ) idoo data .jSt iuo» 
fpecie , tiun ntt^ioiliiie. 'Vndel^ ilorrir 
tanciijn «ngulut H A K & r.itio tan^entis 
' II A ?.d A i j h) jicibola A O K fpecie iai> 
nm Aibuur j id eft i omnes hTpetbd* > 



^us cx his duob«i datii defciibcntar j ti- 
milet erunt. QuHrcfi i4iJiyferMi40X, 
qoftin chartl de(cript3 mppcnttur> taogew 
iifct n p ia A H fit »d perpetidicutam A I> 
W nmgetn hyp«rbola: quim forpus fjb an 

wflKcMk deftiitMi ) Cn M fwum perpetMb- 
C*kan A 1 ^ hypcrbcla A O K it: ch3rt« 
lAelniptft ^»111115 < rir fiypcrbola quse tnme- 
dio rcfiitcim.- «kitr intur. £t coiicia ar- 
gamemo «heia ki^eibola > cujus cn ampU- 
40itAl^«itaMtten» A h> ouneme pcrpeii» 
dicDlo A I , finiuts crit hyperbc^z itli qaati 
<«rpus lub argulo zquali h A k > propdittB 
in ^ecundo cxiJcrimciiiodercribit. Qui pro^ 
lcr > ob fiEurarum in charti dc io mpdjo 
rclillentc ocli ri,itarum llmilitudi(]efl[i > am- 
j)litudir.c! A Kj Ak eiuniintcr fe m bo- 
fooii^ Mngliittdiiiea hyperb<^ai^^ttap 
iil'*exp^flntenitt ^lefcripte funt^ io;elt> 
AK: AI{=:d:r. 

(■) * Cnn^ rtguUufi» Ykie tietm 
7J., lib. bujB. 
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tndines yf/ fic A H, quas invenite opoTtuit. Hifce vero DeMo- 
datis dabitur 6c refillentu medii in loco y^, ( p ) quippe qu<E fitTU Cor- 
\\m fgninujai^iX, A H dA \ AL Ausenda eft autem dea-'^^^ 

Sbgdnb. 
Sbct. U. 
- PRor. X. 




KK N 



fitas rtiedii perreg. 4. 6c rcfiAentia modo inventa» fiCi) in ca- 
dem ratione augeatur, fiet accuratior. 

Reg, 8. Inventis (') longitudinibus AHt HAf j fi jam de- 



( o ) * ^iM/ i»T«iMrf tftmk» Cium 
lim abfciini S M loiigKiKiini ilEuDpw 
▲ H nqu^djs & , & raitoaiiB dincoua 

j-j— — expcnatv pc* OTdmatamMlr} 

«bifirSM-SX&pfoiiideMN=:oj eft 

atque S X Tqualts vcrx longitudini a/Tu- 
inendae A H ( ^ nor prttud. ). Si ita- 
oac ex dati* perpenUicalo A I & veri 
kjngitodine iRvcnii A H cuai angulo H A N 
Wananir > m liipra > ^ngimd , A K ; ob 
umilicudincm figurarum in n^.cdi'- r'j(]lteii- 
ce A i|i «haf|« dc&r^tWW t e<u iongi» 
«MoAK experimeoto cognt« ad loiigica- 
diiiem A K oltimo iRventam in charca > 
nt loogicudo A H in meiiio refiiteote ad 
loi^iMyMn A H a clianl dnA»^ at- 



fide- 

qiieeiiai& nt pcrpeodicalM Al innedio 
ftfifteme ad p e ipei i di c u t— A f in diar> 

tr\ iTumptum. Quibus inremis j dcfcribi 
poceiu li/perbola fimilit dc aeqaalis hyper- 

(cripfit. 

^ P) * iS?^ qiutfit td^ ff'^ 

lis &c. Ex demonthatis in hoc fcholio 
antc rcgukm !»•. rcfiltcnua cfl ad grari* 

tatcmutAHad AIj hocellj 

ut AUad| Ai) obnsi (perhyp.). 

( q ) » 5i fe cyN» fMiMf fVMMP* 
Nam data veloMNi f JljllllMll tft Ot 
mrdii deoEtM* 

(r) ^immitiMigkiiiktikmAH, UM 
&c. IflTenria enim ( ftr rtg. 7. ) lineia 
AI dc AU> daotf liDeaMXjQtpotes»* 
IveftiAIf «bes:! , (ng*S'i- 
O i 
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DEMo-iWecetepofitio teaae ^H, fecundum quam projeaile, datail. 
TU CoR- la cum veWitate emiffum incidit m puiiaum quodvis K: ad pun-; 
POROM. n.. A», »«„o«H,r rpAa» j4 C, K F horizonti pcrpendicu»' 




defcribatur circulus fecans hyperbolam iHam in puna» 
& projeaile fecundum reaam H emiirum incidet in pun- 
aum K. p. E. I. Nam punaum // , ( • ) ob datam longt- 
tudinem A locatur alicubi in circulo defcripto. Agatur 
CH^oommv^ AKU. ICFyilliuif, huicinf; 
ob|i9ttaUelat CHf MJCIjL sqaak» AC9 AI9 eiit AE cqm- 

Ib 



( f)* D^cribmir hnerMa ( Sii. \tb. i.) 
.(t) * Obdm0mhiigittidm€m Aii, ptr 
leg. 1«. 

( u) * E» 0* faralltUt CH , M X &e. 
Nam fi fnpponamus H ef[e pan<^m qux- 
iittiai > per quod ducenda eft reAa A H , 
effic( fertanflr.) UX «qulit & paralJe- 
b IC, ftiieoGH panlldilX feaM X, 
aetciMfRhCAE, I. 



▲ E = MA=:KN, ifer Ihlor.t. 
db Omkit > M triangnta fimiM 
CAE, HNE,«cobparalldasKF,NH. 
eft C E: A E=EH : ENsrFH : K N.^Cum- 
igitiir (it A E = K N, erit qtioqM CE 
=:FHi ac proinde incidit puactam H Hl 
h/perbolain ( ftrUmr, i , <U hjf.') 



PKIKCIFIA MaTHEWTATICA. III 
tk AM^ & propferea etiam «qualis KN. Sed C£ eft ad DBMtK. 

vitFHidKN, & propterea C£.6c FH squantur. In.TuCoRt. 
cidit crgo pandum H in hyperboUmi afymptotis A JC, K ^''liSbr 

defcriptam, cujus conjugata tranfit per pun£lum C, atque ideo 5g^,„j,jj 
reperitur in communi interfe£hone hypcrbolae huj js & circulisEcT.il. 
dcfcripti. Q.E.D. Notandum efl autem , quod haec opcva-Pw. x. 
tio perinde le lubet, five rcda AKl\J horizonti parallela fit, ^ 
llve ad liorizontem in (') angulo quovis indbiata: (j > quod- 

qwc 



( X ) Ia uigiiUfmMtiiulitMta. Demoo^ 
flntio enim Uneam M A KN per puii^la da- 
ta A & K du<!bm hori/o ui parallelam cfTc 
nkiaiineiifpoiut» eadeoique prorfitt manet 
filiaM ilh ad boriioMem indiBaia fiiefit. 

hu. QuoniJiu puncimn H pcr imerledio- 
nem circuli cum hyperbola determinatur 
( «» dmm. ), & circuiili hyperbolam in diae- 
bl» pont)» tnterrecafe poteft > cx dnabm 
irt •ricdticnibu'; H , h (!ao prodeunt anguli, 
Ika dtue lunt politiones langcntis A U le- 
ciindum qoam projedile datil velodiate 
cmifliun incidii in puu^hun K. 

1 14. Prcbltmt. InTentii longitu«lintbus 
A 1 & ;VH , ni.!>in:atn altitudj'icin GD, 
ad quam corpu» lnb angulo dato H A N( 
yo|e dl wn pefriugere poteft > defimre. 

S!t> at in exemplo ( t4d. fig. pag. 9 ) 
BN = a,BD=o,NX=f, ratiodaia VZ 

ad Z X,feu A lad A M = V a=— 

. #• . 

Ueofnr-Al s j^,&»isAZxAN. 

Sk erit (Exon/. »••) G Dwt-^^^— 

— 0— — oftci oc — » — — 0 = Qo. 
■ n «■ « • , • 

Eft autem jg^e.at cfdioaui G D ia»»> 

qtix > w ha leif ocdtoaiB omowMn ■au> 

nu , nihilo a^MMida cfl ( 4U ) ^quio Cfic 

£»L44^=ANxAM..Si 

«apamr SfN oaodla propoi aaoalit iotCDr 
Mih & ilM'».dacatni^ pcr D «idiiMMa 



G D > hzc erit omniam ttaxima. Qm>* 
uiam TCV& ~s£'— & ■voiode'^ m 

«a A ^ . • 

— , cnr 
tlr 



G D Aa 
aAIxNA 



tf— =« =NX- nni ' 

n a a D N 

Qoare G D oidiaata maaima at^ualis eft^ 

diflereori» iiMcrTcnicalcm NX dc qoat*- 

tam proportionalem ai O N , A'N ftK 

1 A I. Q. E. I. 

izf. Pnikma.- Jhda longittidinibas 

AI & AH^aaflaknt pf^tiooii HAN- 

maxifflc eniniam amp inu d i oi A K conve- 

niemcm invcnire. Dicantnr A H = « , 

Ai;=:*>HX=iAI = »t,AK=eiAN 

szm, HNsrjr, fic erit * — e=:KN= 

MA=AE, ac* = AI= AC(j»rrrf^. 

8 ), proindeque E N = A K = e. Triangii- 

la fimilia F: A C , E N H hanc proporcio- 

oem (iippeditant , AE( jr~-e}:£N(e)=:. 

h<: & ):HN(/)j&compencad«^r:css 

nnie kahemc-css^qr^ jr =- 

, & » LL±JLL!. Efti 

, ob' aagalara A N H re^loaii 
jtjsjrir=e« — — tiihuAmmjf^' 

y4=eeCi-t>/]'. Capianr, Injm 9«». 

lioois flaxio , & anpluHdinif-iMadiinc-»' 
flaxione nihilo zquati ( 48 ) > erit iU.t 

1 « ' jf 4jr I d/ = I « f [ A 4'J' 3 ^/i 
difidendn pet^ d/,««f— ajr >t=e« CH^].- 



+ 
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iiz Philosophi^ Naturalis 

De Mo- que ex duabus interieftionibiisM A prodeunt anguli N AH, 
Tu CoR-^V^y^ A; fic quod in }>raxi mcchanica fuflRcit circulum remel 
^J^^^-^ddaiba»* deinde ceguliB inimiMnatam C iu applicaie ad 

Secund. 
Sect.1I. 




punaum C, ut ejus para FH t ciicido 8c lete FJC inter)e- 
Qa» «eqaalis fit cjus patti CE wm pu&Qttm C ^ ceten 



«•yy — 



•^xh^t ^tf*^M*f*^f^ > onde., 
redadione &£bl 8c dhrw cenBinit per^ > 
mviifat a a b = 1 b f y •^' y t [Hic igiiur 
cquaticKie refbiutl , iavenitw y (cu H N 
fiiHc anguli H A N » «HImi* 6m mo 
AH. Q. E.D. 

taCt Or. MttitAftBiii eft in aequatione 



, efle quandtate a a b , Sc proi>< 

de^uwlntum fy, leu H M * , minm di- 
midio quadrato ^ * * ^el ^ A. H * i 
reqnicur angulum quafitom H A N 
re^o miaorem efle , qui , fi mediura 
lefiftefct) foret remiredaf. £it medii daa' 



aab 

b 




PORDIf. 

Lnnt 

Secund. 



Principia Mathbmatica. IIJ 

Quae de hyperbolis di£la funt &ci]e appHcantur ad parabo- De Mo- 
las. Nam {{ X G /C parabolam dc^BM Agii^ l^dft Jf^^Goiv.- 
tangat in vertice -Y, fintque ordina- ' " ' 

tiin applicatae lyi, f^G ut quaelibet 
ablciilmuni X I , X dignitates 
XI'^, Xf^^'y agantiir XT, GT, 
'AH; quanim XT parallela iit 

GT y A H parabolam tangant 
m G Sx. A : Sx. corpus de loco 
quovis A , fecundum re£lam A H ^ 
podudam , jufta cum velocitate pro- 
jcOum, defcribet hanc panbolam, fi ^ 
modo denfitsis medii , in locis fingulis JC 
G, fit reciproce ut tangens GT. Velocitas autem in G ea erit 
qulcum projedlile pergeret , in fpatio non rcfiftente in para- 
bola conica veitioeiii G> diametnmi f^G deorfiim produaam ; 



& latutteftum 



»11— HK^G 



babente. Et lefiftentia ia G oir 



ad vim gtavitatis ut Gr ad — •^rr. — f^O, Vndc^ NAK 



lineam Iponzontalem defignet» £c manentetnm denfitat^ me4tt 

■isi A $ tum velocitate qullcum corpus projicttur % mutetur i^- 
cunque angulus NAH; raanebunt longitudines H, AI, 
HXf Sx. inde datur parabols vertex X , &c pofitio re^iae XI, 
6c fumendo ^ G ad / ut X fi^ ■ ad A^/" , dantur omnia 
parabols pun^ G , ( ' ) pei quc proje^tile tianfibit. 



( * ) fVr jtiit fnjt^e tranjiia. fto- 
diKatur Y G ttt horizontatem N K fecet 
ioO > 5c reOam X^ChamtdtmlUbm 
TcNk IL 



in Z. Pro B N > B D , N X fcribantar i tS. 
O > c > rerpediT^» fitqas M iDterfe&o U- 



ii4 - Philoso?hi« Natjdralis 

DeMo-o^ "■'=115'*''^™™ W ' VZX nniilicu- 
TU CoR- ^^"''^ , Y Z <ul Z X vel D N ut i ad e i 

PORUM. i(icoqueDN=/4+0,&VZ:= — Xi4-K>. 

LlBBll QuiavcroYGcflutXV-Cperhypoth. ), _ 
!«CDND. & VX'eft adX Z , feu D N , in dati ra- ' 
SbcT.II. tiooe X K «4 N Mi em etiam Y G Ht 
Piiop. X. ^„ • .V « 




»&/&critGD =VZ — NX— YQs 
_xJ+o-. -^— = 

fcft e h b xkb 
(wl«'*'}»B+x n ) ~ 

t b b 

Aum B dncatar crdimta B g « ad quam 
demittatnr cx G perpendiculum G r, fit- 
que X Y xqualis & parallcla tangenti G T j 
& ob triangula G r g , X Z Y nn.ilia , rrit 
Gr'adGf'iuXZ'fea DN>ad XY' 
fdG T»$ eft O r » =0 »j_rg_t^ 

'i^fiip 0*ft ideo G g ' - o o x i 

quare c«m fit etiam B N lcu D N =i ^ , 

tntQT' = A A xTVjg^^, GT = .4 




diametnuQ G D ^ & iatus rcdum • 



babotti & ide5cm Ik 
GT' i GT» _ 



Jl 

1 G T 2 
• M— sxYG 



bb 

( ex dem. ) > |niabate latai iiAan cik 

1 GT » 

RcffilcMia ia O ( trr 

nn — n. YG 

MT. t. fnpk X. ) eft ad vim graritatis « 
coralL t. prop. X. inedii detifitaj in l(y nt 35xG T ad ^RRy. DN> id eft> ot 



€0 G cft « jj^J-Qj» * < « dbi»^<H O T ad 



S «— z 5 X i< 

«) = --x> i«i«=<>9ue ^ cft « 

lt»a n— 2 
— -— ; } qaaic^ ob datum Dumerum > 

3 G 1 • ? 

deofiiat eft icdproc^ ut taDgem G T. 
ydociiat tn G ( pfr frop- X. ) ea eft', 
'qni cum projrdilc pcrgrrft, in Ipatio ncn 
lefitlcote^ iiifuiuboiacoaia vcniccm 



4 R R A 
»11—» Xil'*— » 



} ftd 4Jt Jt X 



«11 »XB- 



X • — .1 4 Jt Ji X i< 
— , •tq.ie tdco ^ = 

tnn — in A» lao— 2» . 

X ,— = X rc. ErK 

r.—z 0 0 n — 1 

igitur reOHeoca ad gTAvitdtcai , ut G T 
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>C YG. Velocitai in loco 




G (, ftr frof. X. ) eft u ^ ■ • 

OT 



Qoaado ifinir corgoi eft tn medii 
deoatas «ft bc » & vdoeiiv Ht 

AH 

V" A I ' 
dii in A> 

atcnoi^ae 

NAHi mneboiiiAU, 9c 7~X1' ^ 

proinde A I. Quia porro Z Y * =: X Y ' 

— XZ»=GT*— DN» = ili*X J+JKS- 

— il=rifil^j^> &tdeoZYs:£xX 

= -r-7- — — il=iiVG— VZ,«iqoe 

b b t 
2Y H-VZ= V Y = «VGi erie in lo- 

coA, l y z=.n %Kl i &C hincAy=XH 
= nAI — AL Quare manciitc A I , ma- 
nebit enam H X» ^dnnm nomerum n—i. 
Inveniantur, uti rfguli 7^- pro hyperbo- 
U faiflam eft , longitmiines A H , A I & 
pnundc H X } & inde djbi;ur pundum H , 
per qnod^ ducarar T U X ad liorizoatem 
perpendicidarif , diti X R > ddnrar pofi- 
tio reLlae X I , & famcndo V G ad I A 
Bt XV* adXI'4 dabontur omnia^para- 
bolz pnada G > per qnae projedliie' tnn<' 
llbit. 

Problema eleganuirimum de inveiucndl 
trajeAorii quim corpus io mcdio joxta 




veiociuium ratioiiem refiileo- 
la 'defcribit > in fuis Prind^is prat e im i» 

fit Newtosus. Kcm gcncraliter portea 
ceofecerttnt Clarifimi Mathemaiid Joan- 
jlttt BtrmalliHt , tUfmiaam > & Euhrpf^ « 
qai trajedoriam a projedili - defcripiam 
ta medio quod in quiilibet multiplicatl re- 
loc*tamm ratioiie reiiitit , 3;;.ilvtlci lnvc- 
Horum veftigiu intiltemes , tara 



elmwi 

deadi»! 



idifran noliimnk 



F R O 8 L E U Ai 

tif. Tendente vi graritatts aniforini 
obiqae perpendioBiariter-ad pUuwffl hori-< 
TWrii V Z « determiMttt corvam V P p > 
^I^UB-defcfibit projedlile tn medio unifo». 
ai ^vod in mtutiplicatl qulUbct vcJodta': 
tom rattone refiftic 

DuAIs ordinatis verticalibas P C, p c in- 
finitd propitiquis , Sc ex punAo P ad p c pcr- 
pendicolo P r ; dicantur vit gravitatis =X» 
veiocitas projo^iiii ao looo ? = v, refifteouB 
V" . 

ibidem = r = « ita ot fit « ^oaatiftV 

cooftans qq» detenmoabitnr ex deterinin». 
tioae refiifendB, fit Tangem F p, arcos P s= 

dt, yC=x,? C = y,8c\deo\>r -dy, 
acCcfeuPr = ixi fluxiohxct^x coaftar« 
fiqiponatur. *■ Refolvanu' a^Mo gravitati» 
quae exprimttur perpsin aiHoncmsq OHI^ 
va; pcrpendicularcm ; & aftion^m p 4| « 
curvx paralielam qux in atceafit' corporia 
iilud retardat in delcenlii aoqilerat» ciic 
adio toa gravitadf ad eji» aAteoem qoi 
motum in curva retardat in afcenfu Sc ac 
celcrat io defcenfu uteilps ad pq, &ob 
nmilia triangula pqs; Ppr, eftpsadpq 
ficw P p five P s ad p r , ideoque P s ( d / ) 
ad p r ( J )» ) ficut gravitat tota g , ad 
g dy 

— — qujE ert aJio Hiavitatis ad rctardaH- 
A t 

dum corpos in afceufu , quia in defcenfu 

efl p r = — J ^ , cft "^f aftio gravl- 

tatis ad accelerandum corpm in defcenfu ) 
Unde lota Mtaxtiatio 'borporis tam ex gra- 
v^t^e q^ojun ex refiftentia Orta > eft r 
g d y 

- ^ - ^ tam id alcqdlii qpam in de(ceo(ii. 

Decrenentam «titem veloritatis — i x' ; 
^ femperut vis rttardans 6c tcmpus quo 
durame ca vis agit conjnn^im , idquc icm- 
{WfCi^ («mper xqmle ircai dcfoipte P s 
r9k . V •* 



De Mo- 

PORfM. 
LlBfcR 

Sect. II. 

Pnop. X. 
PaoBuIII. 



DsMo- 

TD CoR» 
VOX.UM. 
LlBBR 

SecuND. 
Segt.Q. 

Prop. X. 



Philosophije Naturalis 



figQCt p variabiles quafcumque quae io 
qnadone quzfita ica multiplicant 
Ma 4 X at ca fii aequalit dy, fitqne d $ 
SSfiMSl dy* zzf' d** t eumitdt» 
^ dx'-{- dy' cmdt^zzdM^-^p^dM* 




^fs*^^ oste vdocl* 
«X Hfpoch»- 



, eSk — vd9 = 



fir = 

jrdjri UcaaiemobiiQeatatvaloTv* 4ci« 
cx p iei B ooe qoB id cniTaBi referMnr» no- 

tanclum qu6d linrola p s five — d d y 
fpacioliuxk urgeniegravitate tempore^jf per- 
CHlaiii* tdeo^ae eft at tic graviuttc g per 
tempon* qaadramm muItipTicata, ideoqne 

dk^dfssgii':^^— i am&d $ 

ddy=gd9*» ic ftwienem atriaqae la- 

TOcndocft— «'d>^ — 1 V d d y dvz:: 
zg diddr , 6c cum lincoll p q dcfignec 
ddrfiiqBe P p fiye Pj ( <f/ ) ad P r ( 4>) 
ficatpt(— ifi^^^adpqCddr^tlUrdd/ 
sz-^ djfiWjr undemBcaktma xquatiofit 
di jr— 1 vddy dv——ig dyddySc 
— 1 t>rf dydv~v'diy—i g dy ddySc 

. » d « s>~rr~~' g djp> UBde dim tDTen» 



9% it y 



<^*dj 



. . -fidillitaeadoxfic 



five 



Pneterea chm jr conftam nipponatnr 

ftiifioaecnt&d ijpr^iy 4fdjb Etficaa- 
den f deficaet Tcriabilcc qas ita mnlti- 
plicaot IHm c i oiie m d » > nt ea fiat cqoaltt 

d^ , firque q d x — d p erit d x i q i df 
& d dfz=.dKddf=:dij» ac^iutio 
pc^ofiiaiii baac Tcncnva i»* dqis 

S 1 



dxdf*-* 

g» — 'd x»^*%\-\rff ^,&din& 
atroqiie termino pcr i x ' ^ erit a d q s 



]oeo4«pofiio cjMTalore^ ciic «df s 



tio fluxinnalis mter df & d^ , rx qui per 
currarum quadratoram obanebiiur sqoa- 
tto intcr f Sc q Sc inde iocer x & jr, oc 
id ipliim nqoc exponeffluf I fiiounando entm 
•qaailofiic « j»"-» dq=ig*—9 

* m — t 

d f hibetar— ^ =g» — «x 



aioocfedia^.j,= ^'7;^^';'"\ ^^+f/ ' dp,l»occft;=v^ 

Uiavtrmex hac aequationecnatureqiic- — 
•iotauriixj & d jTi £< inter jr dct ^^^'rtt 



4 *>*Vido it CDrra ca- 



Frincipia Mathematica. 





1 

• 




|2 








^^^^ 








t 

• 

1 



"7 

«dinatis ratio i«»d4ijr:(edutDe Mo- 

iHribimr crigo a qui fmw d^ent iUa-^ CSol/* 

ram arearum portioncs , fuitiendam eft id «fivnif 
Maaam inquoPOeftaxlPQi» Co- f^J^' 
mm Mgafi jaAnicnm Horizomerobquo ^^^^'^ 
Coipat moveri tiicepit ad cjoi aa^nli fi-SECnHI). 
ffon ) quippe ea ftiit iplb rootu* initio ra-SBCT. II> 
rio elementorum i * & i> i fiquc ille co-piop. x. 
finus dicatnr « > &iinas/j eric in ea origine PHfl ain X}^ \ 



« : « s: : mde fi runatur A R fire|= 



S»7* 



lll lUaA qnalircamque A P (It =: ^ > 
iqw ^ otdinaa P N lemper «qnalii 



am valor rtfW i m i ^HlfifMmi « 

^ «Kliibebii. t 
Xfti. Gr. i; 

—gixO •hpp) 



, cricam A B P Ns 



' d»,dncawirereoabalteni . . . ■ . ' — - * 

F«rr«idinM(oialiintikrcmper ^fV^» _ ^ "ngC A 

i ^ 



itdr=-ji^,&r=S.-7^'-. 

I dfi I InTCnietur ita<}ue tum velocuas corponi 

POajnali* — >dUn9iefitd«=:-^ = <— io ioco P trajedoriz y.^p^ tum tempm 



hyT^- — % ABPNnrit ea 



arcus VP defcribicur. 



, crit(ain»nb}»s:f-i-xif iaf.ar.a. Siin«q«wo« 

■9iribnr«ACPa * ymcpciia><iij>= ^ , ,f 

chffl fic4 «s • i#— ~ """" I» = feti reliftentia relocitatit qoa- 

~ « " drato proponionalit i «quatio in hanc 



^ — . — — r ^ I — — # — 1 

• p aicralNt « d 1 9= 4r4d9 1 0c ponendo 

>cdp& fummandojf= J. — x<<j)idco z£ 

pnnao P Terfuf originem A Smatar P I f rfJT» ae d jf = ^ , 




T» A P Q erit 5. — d » ac per confeqaent . ; . . 

^ ' EftautemS. d/v^ ' arca hyperbo* 

SBqoatis jr , ergo datii cnrraram A C F Oj& Is a^ailaiera: > cnjut abidflk eft / & or- 

APQfiadiaiaiiidanfraiovadjrj ICCK dinMS dadb peipeiKlicnlariter ad aaeaa 



Ly Google 
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n8 

Da NIo- j.Qjjjygj,y^ yr femisxis vetb uni- 

TUGOR^tas. Undc inrenietur q in f pcr hujiw 
PORUM. hypetbolz aream > at abfciffa x obttiiebi- 
LlBBR P^^ a<eam carTS cujus e(t abtciifa p 

SCCUND. & ordiiMU~> & corrclpoodeas ordinata 

Sbct II • ^ ' 

„ *v ' y definietnr p«r aream curvas , ca!w abfcif- 

riioP. X. 

PAOUNlU.ia ell p & ordinata - Ex quibus mani- 

q 

feftuoi fit ?er« traje^orix Y P Z de(crip- 
donem adeo perplexam effe , oc ex ifU 
Tix qaid^uam ad ufus philoCophiLut aut me- 
diantcoi accommodatum polTit dedaci. 
l}0. CoraKl j. Quoniam pofito ■ = f * 

nfiftenua raedii eft — ( 117 )« & qUrefi- 

ftemia fit graTiiati aequalis > id cft > Qbt v 
aectaaUs «ft velodnn lORtaiiMfi > habetor 



4 eft altitado ex()uicorpui in medionon re- 
fifteoce ri cooftanie g follicitatam cadeirt 
I termioalem acquiiat. ■ 




ijz. CtnU. 4' Si in h/pothefi cOroIUrii 
ftcimdi lefiftrnda parra raeric qnalem ferd 

cxperitur globm ferrcm non piirviTs w^?_nA 
i^tit relocitate per aera projc^lW} tra;cdoria 
V P B , qaam giobus ille in medio relHlcnte 
dcfcribit , non muliiim abcrrat a FaraboU 
conicii V pb, quam e^dem urgcntc vi gra?i- 
tatis uniformi g fea i defcribcret. Quia ta- 
inea lefiftentiaTelocitacem pfoiedioaisiB»- 
ndt» or£iMtaCP,adtra]edoctamyP,B, 
in roedlo refiftente paul& minor erit quam 
ordinata Cp adpar^olam conicam V p b. 
Pon66 ab&ifla V C dicatur x ordinata C p 
dicator x, ampittudo V b, h & proind^ C b , 
erit ( ex naturi parabolz ) rcAanga- 
lum fub abfciflu V C X C b , lcu fe * — xx, 
aBqaale redangnlo ordioatat C p , vel s 
in datam ^nnoiKeitt»! * -#c Idtd xq^atio 



hx 



t > • 

CP (qMedicMWj^Xpoid&iiuaor 
Cpifcas, ponawrjr=-j- — ejfi» 

& aKjuatio ifta in qul eft e ■qu.iniitas cxi- 
gua , itaturam trajederi« V fi expoaete 

poterit quam proxim^ ; loco -j- , & — > 

rcribantu- b Scem. «viatio fit t == & v 
e»* ^ w4> Vc jam detemioentBrooi^ 

ficientcs b , c , e , capiantur zquationis flu- 
xiooes , prima , recuiida Sc terba, fadi d u 
cooftaiite, erantiliMdjr=:frd«'— xcxdjr 
— J**«<l«idd7 = — if d«»— <e»d*^» 
dtj — —'gedxt. Coincidemibus pondit 
V&C, fit*:=o, & ideo d r = bdx , 
dd/=—»«i<»*acdijf = — «.Ex 
«quatianedj z=ihd»,Mauuu proponio 
dx:dy — i : b \ 5c coiocidenie Ccum V, 
d x t?i d y ut finas totus V Q ad tan- 
gentem Q S , anguli projeAionis T V Q ; 
Quare fi finus totus dicMoc l, eriti tunr 
gcns anguli piojedioais > &ide6dato I*oe 
ant;uIo 'luur b. Si vclocitas cum qui cor- 
pus c loco V projicitur fit v , &/» al* 
citado cx qui corpos urgente vi conftaa» 
tc in Ipationon refiftente cadendo aO- 
quirit velocitatetu illam V , erit»^/=wv 

( 1 8.1 9.io.htgufce lih.) fcd ( jp)vic: - — j -» 

rdt* di* 
ideoqae»f/=-r2jj-^ 8c xf-r 

Eft autemrfj' = <ix»4- dy^^dx 
bbdx' , ScdiyzTi — ttd 

i-^bb 

( ex dcm. )• Quari em t/= — • & 
i-hbb 

hiocr = — r7—' Com tginr qaanntMci 



ddf 



jr • in lcco V , 



b, 8cf: 



4/ 

d.iix : 



data crit c. 

quantitas teitia c , per xqaatioaem mdty 
= dtddf ( 11») « petgqaa doBee fafA 

repenaj d t ~dx^ i -f-t*, d dyzz-^ 
zcdx^ , md iy = — 6cdxt; e x quibw 

eruitar — f^afdxi=--rf£jMy i-j-AA» 

fV^T+Tfc r-4-**yVi-M* 

& hmc f = ^= -T, . 

Tou igltor Moatio alSimpta = * — < j* 



nTcnietur 



— «»ifif 7 =>» — «* x(- 



if 



PRINCIPIA MaTHEMATICA. Iip 

\ va cflet, ahiiudo 4 icrtt ii/finita C i "5O ) , De Mo 

r ' ^ , j _ 1 1, ^ 



'jrty(, ( ' *^ ^ io quidatl velodMte & idcirci ^ — b f—f p x- 
^ iiaf ^ 

t*fiHili a)i dam ( t ). Poterit etiun nutur pet hanc aeqiutionem Vi>lor (angca- -l.^-^-o 

finca « , per experimemam reperiri 5 Nwn di » qot dicatv' 4, tt in «iintioM lupe- 5^,^,^^^, 



Ip.vc-TU CoR- 
•i/ POROM. 



fi e loco V fub annulo diuo T V B dntj riort loco( i + bh) !,fcribatuf ( i + 
adtrajeftoriamVPB, loco», ftribatur ^ftP^—Tf #«X»-|-*»X 



& locojr, fcribatur 0, qaia orJir.ata ^T+TT IJ4 

Ctx fca jr cvanclcit ia B invciiictur 0 zz — , qua com fit duarurs dimcn- 

- ( i-i-bb) * fioiwm £iciii ruppediubii Talorem ipfius 
*-* -"^i* ' •"^'X J. qaafflpcoKtae. 

' , x?^. Coro//. 8. Dati ccleritate ia^ib , 

MwJA.tr AT jtnf j t , ( '"^^^)* inYeniiur angulos maximae omuium am< 

moe waiKuar ^il/ix^ «/J-j ilx( 1 -f-**) plimdini convenienij fi in squatiooe CD* 

ij»- Coro//. j. JadliH amplitudo V B , rollaru f.in qul « ci^onitiiwunUbetanip 

inveiutur , facll y=o, und^ eruitur x x plifudinem V B , fiimator tangent b va- 

, % . ' riabilij & fumptis fluxionibus ponitur 

w ( t ) _ i* = o(48). ;Calcttlo cnim inito inTcnie- 

ft«/ wr^ /x(i- »>»)*=MtX(t-»») 

3 * . (9^- X ^ I A. Qooniam verd tangenj anguU 
yB=x=—' ../7T1i.H-/ \ ::i_,LrH" projeAionit eft fc> finw tocns i , ISioroiadi fe- 
iVi-t«* 4^-4^ eaMv^i+Mlfiejufdemangulifinnidieanir 

i " f y /jeritv'"!-*-**:*^»:'»'»*^»'^*!^!-^^*:*^ 

(i-f-it)? =;i;//,acdifWendot:**=i— i*:ir, 

1J5. Onroll. 6. Maxima jadhls altitu- ^.j.„i y f— . 

do D G reperiiur , fnmptl squationis .^d T^^i^Ty V«—«r ' 

Irajcaoriam Y P B , flmuone & £iad d y , 

s 0(48) i fit enim •= Jd» — axdxx co h fubftitvmnr , io aequatione 

, -■«j.-irC','^"*^) m,!' moJo inveml & ilta in hanc mutabiiur , 

iocitnr YDr=» = — --— ^+ >/ -— hoc cft, 4/x( i — j / 1 ) ' = ■ - / x ( 1 — 1 i / ). 

— Ek qul sqoarione , fi cruatur valor finda 

^4/^1 _ / dabitur aneulus quzfitus. Pcr approxi' 

■^* g^^p QuoTaloreloco», io aeqna- mationcm ita poiell obtineri. Sciibatur 

- it nd trajeaoriam roblKwto, obtinebi- " fquatiotie ? « i z= j « j i Nam fi 

feum.ixima altitudj D G. '"If^oru in medio non MBBenie de- 

Conli. 7. Ut determinetur tan- fctiberewr , aogulu» T Y B foiet ftmtrec- 

_ ni angdi T Y B, lub quo corpw datft tut , & piaindd fious e)u»y \ , cnm Gt 

celeritatt proje(ilum , per datum punaum finos totus = i i & idei m mcdlo valdi 

P tranfibit , loco jr & > in zquatione raro cft fer^ s ■=.>/\t squatio igitur eiil 

ad trajedoriam (cribamur d.itx Y C flc 4/x( i — 5 /r ) * =( i — i//)XJ«/j; 

y. j* -**^"* ***** tangenti» ^„3^ facillimt^ rdolvetur ad inftar equauomi 

•5 dictoir Y C = ^ » C P = ^ , fic eril duanun dimenfiouum. Hioc autem inTeni- 

_ \f \ '\ 'h b tur / paui& minor quam \ j adciqQe an* 

f — pfX ^ — f » X ^}u5 projfdlioois femiredo paul* mioor. 

\ • i}<. Coro//. >. Si medtwn elftt pa». 

i.1±*L. Si«cailcn£«. ir.fini«ip«. » ««««fi^ ' «'««^ •««.lo j|d . 
ia#/ • 



IZO 

Db Mo- 

TD COIU'" 

PORUM. 
LlBER X I X 



Philosophije Naturalis 



Jkjr4tametiimalia 



plnrtani terauaonua* la UU aw«ni i« 

SecT. n. detcrminarar Takr codfckB rii fko 



rcribantar f , t » <« «quatio ^ = * » 
— exi — Jbx4,5c rumptuiKrupfi 
( 15 T ) flaxiooibof prim» , fecuDdis & tec- 
tiii » fddti d JTj coonuve, invenietar ( i V ) 

I 

/X 4*«*-H««# 5cc 
« «e4> S4«^b» 



negle^ terminis obi x ' occurric & 
extrada Radice per fbrmulam Nrwto- 
niMum. Ut aotem hxc qoantitas coa- 
ftans fit & squalit anttao « termioi homo- 
Jogi in namenttOf C ^ af^ t ^ahx , 6cde- 

■omiflitore xt^ ■ «1.^44"^«'^ i-f4* 

4 & f c y 

— - — poncndi funt a^iaales, id ell , 

#«e=xc\^ t & * 4 « ** = 

• 4 hce* 



Ex htt 



fappofitioiiibMtv 

LL±lt}l ^iiil±l^ 

eritfss — *»x 



«/ 

48 •»/ 



I 



«♦X 



(etifi 



la sf 

rooe 



laei^ 



ad parabolas fuperiorum generomr 

1^7. Coroll. 10. Si reliftentit medii 
■aifermit > pariim conftaos fupponeretar 
fwrtim Telocitatit qnadrato prc^rtiei»* 
Ii<, poflet etiam trajcdoria VPB quam- 
proxim^ definiri. Sit eiiim refiftcmiae pars 
naifirmn ss^kg^ it ittScntia lota r = 

gdt* 



dt 



=—» i (}•)•*=< 



ddf 

leei» V* lcviv* ia pnoii 

Z« ddf~'^ Xddf* ' 



ide6q|wi 



dt dif 



Jam fi 



tota r ] exigua fucric > ponaiorfflliatio ad 
tra jedoriam V P B, )i = i> *— * # * — e * i , 
& fidl <i X , conftante , capiantar fliixio- 
nespiimx, fecundz & tertias qos coinci- 
dente pundoC , cumV, enintijf =^<(*, 
ddy=. — led*», & rf»jr=r — 6 edsi 
(xjt) i und^ invenitor ut ( ia COcqU. 4« 
I5<*)*« tangens ajtguli proiedioaii» 

ftcMia &n lolo I > e = 

4 / 

/eft aMtndo ex qal corpas urgean fi 
confl^ntc g cadendo in (patio Qon cefi- 
ftentt acquirit jadds Teiocitateau Qaa>- 
titai e determinabitor py'*B"«— 

k^—l-, ^F^!. Namflaiiilloei 

* d dj d d y* 

di',ddf, tlijr>fidiAinanMriplbanifalr 
reii«x(< +**)i^ria!ile^-««i#H 



indd eiuKiiri=- 



7 +cxCt-Kt)L 

:777^+ — TTi/—^ 

ta iiaae aliitf 



. M// 
prafcer 



*»x(.-i^O (.+*t)^' 
4/ "*^T^7» 
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Pringipia Mathematica. IZI 

S E C T I O IIL 

De motu corporum quibus refiftitur partim in ra-s 
tione velocitatis , partim in ejufdem ratione^, ]Si* 
duplicatd. 

PROPOSITIO XI. THEOREMA VIII. 



DbMo- 

TU COR- 
rORUM. 
LtBBR 

ECUND. 



T H > o R« 



5f mpmreMhur partim in ratione velocitatis, partim in vekcitath 
nttioHt aptimd > & idm fild vi infitd in medio fimilari im- 
vnmx ptmammaumnterttptrainfropeffime arithtnttici\ qiua^ 
titates vekdtatibm reeij^ock prefmionales > daid qaddam quaih. 
UutteoMBs^ trmitinfrogreffvttegeemetricd* 

Ccntr^ C, afymptotis reclangulis CADd &l CH, dcfcri- 
batur ii^fperbola B £ e , & afymptoto C H ^oalldaB ^ABf 
D Ey de, In arymptoco CD den-fr 
tUT pun6la A 9 G : £t fi tcmpus 

cxponatur pcr aream hyperboUcam 
AB ED uniformiter crcfccntem 
dico quod velocitas exponi potcft 
per longitudinem D F, cujus rcci- 
proca G D una cum data C G 
componat longitudinem CD, iii 
progreiTione geoinetricacre(centefn. 

Sit enim areola DEed datum temporis incrementum quam 
tninimum, &(») erit Dd teciproc^ ut X> £, idcoquc dire^lc 

ut CD. Ipfius autem ^ dectcmentum , quod pet 

hujus 




mmKtk X 



I 



(•) ♦ E» trHD d reclfrod ttt D E. C P , vi\ recipro.s ut D E i ^^«1« 

Eft emm ireola eTanefcem U E ed wjoa- U d dirccW m CD. ^ 
liiitaaiigabDExP4> vw<l>«b4«* ih }t Fv hi^ Limm» U 4* 
T«N. IL 9 



tum temprri? inrremef^wm , erit utqoan- 
ticas data , & ideo D d , e(t ut quatiHt» 
daia divila pcr D E , id cO , rccu ro • «t 



U7« 



, CG+GD 
feu — -^T-^ — — , 



izz Philosophije Naturalis 

DeMo Dd CD 

Tu CoR-hujus lem. w. ) eft 7^7^-- , cm ut ■p^jr „ 

FORUM. ^'^^ 
LiBBH ' C Cr 

Secund. eft' c^p-^ GD^' ^^^""^ tempore ^fi£Pperacldi 
pRo^^xL tio'^^ dntanim paiticularam EDde iinilbnmter cie!cente> de 
yiil"* crefcit in eadem ratione cum vdocitatc. Nam (*) de- 

crementum velocitatis eft ut refi- * \ 
fientia» Hoc eft ( per hypothe* 
fin ) ut fiimma duarum quantita- 
tum 9. quarum una eft ut velo- 

dtas 9 .altera ut quadratum veb- 
citatisj 6l ipfius decremen* 




CG 



D 



tnm eft utfiimmaquantitatum^T-^ 6c — , quarum priot 

1 C G ^ 

•ft jp^^ QQ » ^ pofterior cft ut ) proinde 

, ob analogum dectementum, eft ut velocitas. £t fi quan- 

titas G D , ipfi -^rjy reciproc^ proportionalis , quantitate data 

GG augeatur; fummaCZ), rcmpore ^ £ D uniformiter cret 
cente , (') crcfcet in progrelfione gcomctrica. O^E.D. 
• Corol. 1. Igiturfi, datis pundis A, G, exponatur tempus 
per aream hyperboiicam^^ £D, exponi potcft velooitas pct 

ipfius G D redprocam ^g^,. Cor 

( e ) tfmm ietmaimum .fdbrjMKir, . imo nm tncw n K n t o twa Td decfcmentoran 
tempora tanmta»,^ m t^ftntAt (if }. fumma feu fluemes iplz ah codem initio 
* j\ * * ^ f j iiimtK», ituit aoaiogiB ( m Cer. Lcin. 4. 

ff? Hf i flc^irar. eiiim duarum qu.intita- (e) ♦ Cr-?/c« i» fnff^jhm ff mt ui 
(um iiucmium incrementa vel decremcQta ( j8o.ljb. 1.). 
^icmpprciileFoMiiunlo|9fiiit|Cf: (. f> # fafpni wMMr ftr #pv 



Principia Mathematica. iz^ 

(f) Corol. 2. Sumendo autem G J zd G D ut velocitatis DeMo- 
reciproca fub initio y ad vclocitatis rcciprocam in fine tem- '^^ OoK-' 
poris cujufvis A B E D y invenietur puncium G. Eo autcm ^^J^ 
invento> vclocitas cx dato quovis alio tcmpore inveniri poteft. secund. 

Sect.III. 

Prop. XII. 

Theoa. 



PAOFOSITIO XII. TUEOREMA IX. 



lifdem pofrtis t dico quod fi fvaiia defaipta Jttmantur in progrefficnel^' 
arithm:xicdi velocitates datd ^uddam ^uantitate au&a erunt ir 
progrejjionc geome^icd. 



In afymptoto CD detur pun- 
6lum R , & ereclo perpendicu- 
lo R quod occurrat hypcrbo- 

in 5) exponatur defcriptum 
i^dttm per aream hyj^erboli- 
cam RSEDi 8c velocitas erk 
• ut lon^;itudo G D , quae cum ^ 
data CG oomponit toogitudi- 
ncm C D in progrcflione geometrica decrefcentemi iittetea dum 
fpatium RSED augctur in arithmetica. 

( ^ ) Etcnim ob datum fpatii incrementiim E D d e, lineola 
D d , quge dccrcmcntum eft ipftus G D, crit reciprocc ut £ 
ideoque xiircclc . ut C\D , iioc eil , ut fununa ejufdem G D 

lon- 




GD recifrocMm Undd patet velocita- 

tcm ncnnifi temporc infinito cxtingai pofTc ^ 

* erit enim -~ = o , fifC Tclocit» nalla 

GD 

.obi G D cnt idfinica, owc aBtem afei 
BadK que temptn exprimic idbnticcinB 
.eft , «K aatofl Hyperbolx. 

(g ) * <:anU- ft. PttnAum A ad »• 
tbitriim dKiarirar in arxmptoio C R 4C aC 
iumpto etiam quovi? punfto D ut area 
A B £ D tempus datum exponat j iti. dc- 
miiiiiiiiiiiliwi rft pwHliiin i «ft OA 



«a G D , nt velocltatif -redproai (nb iniuo 
ad vclocitatis reciprocam in'fiae leinporia 
cujul vis A B E D, quod per coroH. t. liqnK. 
Jnvcnto autcm puudVo G , cx dato quovij 
alio tempore quod v. gr. lit ad tempii» 
prinift dainiii ot •leaABSR » ad areani 
A.B E D , dabiuir veiodias qu« erit re^ 
ciproci ut G K « foa qus erit ad veloci^ 
tate» 6b iniiio k A« w O A id G 
datam. 

( h )♦ Etnum «h datum fpMli iMrew. n- 
4mn , per hypothefim quA ipatia liij^ponuiv 
■ ■'^ ' - pr^reiSone aefiwc. 
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DeMo longitudinis datae CG. Sed ve- 

Tu CoR-iQ^-i[.,fi3 (Jccremcntum, tempo- 

'l^b^er^^ fibi reciproce proportionali , 

Secukd. 4"^° ^^^^ Ipatii particula DdeE 

SBCT.iII.clefcribitur, eH ( > ) ut refiften- 

frop. xu. lia £c tempus conjundim > id 

^^£os. dire^te uc fumma duaium 
quamitatum , quarum una eft 
ut velocitas , altera ut veloci- ^ 
tatis quadratum , & inversc ut vclocitas •, idcoque dirc(flc ut 
fumma duarum quantitatum , quarum una datur, altcra efl ut 
vclocitas. Dccrcmcntum igitur tam vclocitatis quam lineae GD, 
efl ut quantitas data 6c quantitas decrefcens conjundim , £c 
propter analoga dectementa , (*') analogx fempererunt quahti-: 
tates decrelcentes ; mmirum velodtas & linea G D, O, E, D» 
' Corol I. Si velocitas exponatur per longltudinem C D, fpa- 
tium dcfcriptum erit ut area hyperbolica DESR, 

Corol. 2. Et fi utcunque afTumatur pundum R, invenietut 
pundum G capiendo G R zd G D , ut cft vclocitas fub initio 
ad velocitatcm poft fpatium quodvis RSED dcfcriptum. (') 
Invcnto autem pundo G , datur fpatium c\ data vclocitate » 
& contra. 

Cord. 3. Unde cum ( per prop. x i. > detur verocitas 
ex dato tempore > 6c per hanc propoiitionem detor ^ttum 
ex data velocitate > daoitur fpatium ex dato tempote: & 
eontia» 



(i) * tjt M refifltmU & Umfm «oA> 

"junE^im. Velociiaiis dccrcmcnium cft ut 
reiifteniia & lempus conjundim ( 1 5)> tem- 
pus ver6 c(l ut incrementum fpatii dire- 
(ki & veloctiHS invcrse , adcoque dato fpa- 
di incrcmento ut vclocitas inver?^. Qua- 
ri dato fpatii incremcnto , vclociutis dc- 
cmnennun eft at refittemia diredi & 
velocim inreiii » M cft > dlroft^ v fiun- 
Bia duarum quamitaram &c. 

( k ) ^ Analogm fmfer ettmt dcc. ( Per 
cor. lem. 4*ltb> b > 



( I ) * HmniM MMi fMQo 9 j &ti 

Si enim vcIocit.is daia , m ad vclocitr.tcm 
fab inicio ut G A ad G R ^ dabitur puo> 
Aum A, & hinc dabitur area ABSR« 
len fpatium dclirriptum. Et contri dato 
rpatio > (ive datl artl A B S R > dabitor 
pundhim A > dc ind^ velociiat G A. Ex 
i» wmtm Mtet (paiiiim finkum infinito 
temfiore deicrtM} abi cnim pun&am D 
coii. idit cum pun^o G, velo«itaf omnts 
eX(inguitur> & Ipaiium deicriptum cxpo- 
' — pcr 4retim iiiiiavii qvm or<<ir>am 

K S 
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PROPOSrTIO XIII. THEOREMAX. ^Jcot 

Pofno quod corpHs ab unifotmi gravitate deorfum attraclum re^d af 'o*^**, 
teudit vddejcntdii^ & qiiodeidem refflitur vmtim in ratimeve- «j^cund. 
locitatisi ftMTtim in ejufdem ratiwe duplicatd : dieo^uod,fieireidi sEc.rMi» 
' & hyperbeUe diametri&paroM^ reSiteper conjugataram diametro- Vnof.Tnwi. 
rum terminos ducantur , & velocitates Jwi m fiffnenta qu(fdam por 36» 
rallelarum a dato punClo du^a *, tempera erunt ut arearum fe^ores ) 
re&n d centra ad fegmentaram termines du&is aifiiffii & cmtra» 

Caf. 1. Ponamus pfimo quM cbr- 
|>aaf afcendit, centroque D fic fcmidiame- " 
tny^uovis D B dcfcribatur circuli qua- 
drans B ET F, dc per fcmidiametri D B 
tcrminum B agatur infinita £ F , femi- 
diametro D /• parallela. In ea deturpun- 
£ium , 6c capiatur fegmcntum P ve- 
locitati proportionale. Et clim refiftentis 

vdodtat» qnadratum $ fit rdSOentia tota ut qiiad. -¥28 AP. 

Jun- 

K S abrdikBt eain alterl ordioatl per G tn vdodte coatr». C&iH wem fit 9$9» 

4vAi ; vclocitas ver6 nonniH infiniro tempo- » j '_ ^^** ^ iL 

lepotcll cvatielcere ( p-.r ccr. i . frcp. A"!.^. \*J ^ JlSJfil»^ 

ij8. 5<W»^ Eadcm jper aoalyiim faa- t j t l 

M4flvooinntur. DieHRar fcfiAenta r €0« fif^ Oj^x L.«-ft)»— -x 1.* 

leriiaa-hiitidlis fpatium (iefcriptum/tteiii» a ^ a « 

pu$ » , velocius rc(iU«ax' , ponaturque r z= , _ , <"f- v _ _ 

• ^ , en"t(itf, i7)r«j/ = — vdv, ' . «+» 

fcH«fd/ ivJf, &hioc ^v=ofiti^- — — , iMto^qp» 

qiua ver6 ubi / = o fit W = e > inveuitur ! . ' • • , 

C0iiftaniP=fcxL.fl-f cr & icic6/ = ix «4=.— L. -—r-^, & b * = r— .~> Oado 




•■I 



zT ' J^'^ . , tcmpore dabiftt iM dglW fit qfiml «8 

1.—* ' • ■ , • , '. *- '.• Ti, .-lifl.'' * 
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Db Mo-Jungantur D /^, D P circulum fccantes A Q^P 

Tu CoR- £ ac r , & ( ) cxponatur gravitas per *^ 

D quad. ita ut fit gravitas ad refiftentiam 
Secund. inP ut DJ^ ad /4Pq-{- 1 BAP : 6c tempus 
Sect.UI. afoenfus totius erit ut drculi fe£lor £ D T. 
prop.xiii. Agatur enim abfcindeiw & 

yelocitads A P motnentuin FOy & fc- 

aoris D ET moroetitttm DT y da 

to temporis momento refpondens; 6c 

velocitatis dccrementum illud P erit ut ( " ) fumma viniUD 

gravitatis D A refiftcntia; P + 2 p, id eft ( ^er prop. 

12. liif. 2. e!em.) ut D P quad. Proinde area D P 0, ( ) ipfi 

P 0 proportionalis, cft ut D P quad. & area D TA^, quae eft 

ad^ream Z) P^ ut (p ) D ad iDP eft ut datum D Tq, Dc- 

ctcCck igitur area E DT unifiMrmiter ad modum temporis fiitu- 

ri/ per fiibdu£tionem datarum particularum D l^f^, & proptetea 

tempori afcenfus totius proportionalis eft. E^D, 

Caf. 2. Si velocitas in afcenfu coBporis exponatur pcr lon- 

gitudincm ^P ot prius» & refiftentta ponatnr efle ut AP q-{- 

SlB A P i & fi vis gravitatis minor fit quam qudL* per D Aq ex- 
■ poni polTit ; capiatur BD cjuslongiLtudinis> ut^A£q — iDj 

gravitati propo.tionale , fit- 

que D Fipfi D B pcrpcndi- 

cularis 6c squalisi 6c per ver- 

ticem Fde(cribatur hyperbo- 

la FT^E f cujos femidia- 

metri conjugat» iint.i> B & 

PF, quocquc fecet DAxn £, 

UD.PyDj^'m T^y; 6c 

erit tempus afcenfjs totius 

ut hyperbole fe^r T DE, S 




•(wi) * Es txfonatur gt/ivitat fer D Aio: 
Corporc afccndcnte xiiio Eravitatif uni- 



Nam 



gravitauf uni- titm A B»— BD^qiweguantumvis panraelle 

Ibrmis ad rcfifteaiiiiii vef mafordl ntione po»'^* * ^ i*- f*'' quJt^"""» ^ ■ *• 

quadrati dati A B » ad qaantitatem A P-* ( ") * Vtfumma virktm\ , 

-f 2 B A P , vcl iniuor vci aRjuaJis. In ( o )*!;/? P 2 f»t<itUi^ndit>Hm 

I •. cafu gfdvitas cxponi (enper poceric per *^^* DPQcftjBDx P Q > 4( ta» 

quadratum fccantis ADqtueqnantumvis ma- datam i B D fft ut P Q. 

gna j^umi poteft \ la t: CiUu fcr (Uffcrca- l/' i^Jgitii^Fs. Trianga- 

ran 
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Nam vclocitatk deccenientum P 0, in data temporis particu- De Mo- 

la f icliim , tft ut fumnn renflcnti.c AP ^+ 2 B y^P &l gravitatis Coiu 
B^ — B D qy i<i)ideii,ut B P q'-'BDq. El\ autem area J"*^ 
I>T/^ ad aream D P ^ ut DTq ad DPq; ideoque, fi ad ^^^^^jj^jj^ 
D ¥ dcmittatur perpcndiculum G T, ut G Tq fcij G T) ^ — D Fq SbctJJI. 




atta EDT unifenntter fingulis temporis poiticiilis cqualibus , 
per fubdu^lionem particiilaium totiflem datarum DTf^, 6l 
propterca tempori proportionalis eft. £. D. 

Caj. 3. Sit P velocitas in dcfcenfu corporis , ^ AP q 
2 B ylP rcfirtentia, 6c BDq — AB^q vis gravitatis, exiften- 
tc angulo D B A rcdo. Et fi centro D , vertice prmcipali 
B, defcribatur hyperbola rcdangula B ETf^ fecans produdas 
Djf» F & tn T 6c erit hypetbole hujus feQoc 
DST ut tempus totum defcens^Si 
^ Nam- vdocitatis inccementum P 
eique proportionalb area D P eft ut 
cxcefTus gravitatis fupra refiftcntiam , id 
c{\, ut BD q—A B q—2 B A P—AP q 
reuBDq — BPq. Et area T eft 
ad arcam D P ut D Tq 2id D P q , 
ideoque ut ( ' ) G T^ feu G D q—B D 

B Pq, utque G D q 2id B D q, 6c 
Avifimut BDq^dB Dq^BPq. Qua- 
fe ciim area D P OJ\t ut B D q 
B Pft ent area DTf^ ot. datum BD'q. OteCm igitur aiea^ 

EDT 

U arc3 DT V, Sc idch femporibos 
zqudlibus «^M«/<i(r eUcrefdi area E D T j 
ad tmodtm trmforis futuri &c. 
(9} * IdtftmBPq — BDb. £ft «aiai- 

APq+l BAPH-ABq = BPq. 

( r ) Vt G T q. Nam ob (jmilimdinem 
triangalorum DGTj PBDeft DTq ad . 
DPq iuGTq= GDq-- BDqCexoo*- 

nic. vid. not. in caf. 2. j rop. 9-) aJ BD^^> 
Mlfm 9 D q..»i BDq, & di^iJm&Af 




tmm e?ancfcem D P Q , non diffcrt a feo 
e«re circulj cemro D & radio D Q 
defcripti , inter line» D Q & D P j hic 
Trroiieaor eft ad fioulem redorem DT V, 
w DP» id DT», qinr« «reaDTV, 
cft ad aream DPQ, luDT^adDP», 
& pcmtuando j area D T V eft ad D T » , 
nt are»OPQadDP*. C&m tgimr (e» 
ir»». )areaDPQ fu mDP^, cri- ctlam 
•reaDTV ut DT leu ui datum ^ua- 

.dnum J>B»j 0(9, MPfpn 4si»^ di: 
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De Mo- 

TU CoR- 
T0R\3M. 
LlBbK 

StCUND. 

Sect.III 

Pxop. XIII 
{TttKMUX. 



E D TuniformiterfinguHs temporis par- 

ticulis gequalibus , per additioncm toti- 
dem datarum particularum D T f^, 6l 
propterea tcmpori defcenfus proportio» 
nalis cft. £. D. 

Corol. Si centro D femidiametro D A 
er verticem A ducatur arcus A t fimi- 
is arcui £ T , 6c fimiliter fubtendens 
angulum ADTx vdodus AB cat 
ad vdocitatem » quam corpus tem- 
pore EDT, in fpatio non lefiftente , afcendendo amitte- 
te vel defcendendo acquircre poilec» ut aiea tciangufi D Af 
ad aream fe£toris D At^ ideoque ex dato tempofe datur. (^) 
Nam vclocitas, in n^edio non refiftente, tempori, atque idco 
fcclori huic propoitionalis cft; in medio refiftentc eft ut trian- 
gulum 5 6c in medio utroquc, ubi quam minima cft, ^ccedit 
ad rationem squalitatis, pro more fcdoris dc uianguli. 

Scho- 




fi/1etiie C if. lib. I. ) ttmpori arque 
lcdori E D T, & proind^ Jcnori DAt, pr$- 
foniomalis eft i ia raedio rcll(len(e eft at 
A P , fcu ob datam BD ut iBDxAPi 
£vi ut irtaiigulum A D P ^ & in mcdio 
utroque ubi quim minima eR, i^empe ini- 
lio delbeoiiti d qoiete trel in fioe aTccai&s 
Moedic wi rationem aqmlitatis ob refi- 
ftcntiam evancfccmcm , cvanclcentc vclo- 
diate , pro more, fedoris D A t & uian- 
gnU D A P cocandbw pinAiit 4cP am 
paado A. 

Qaoniam nbi in corporis defcen- 
fu B P tit = B D , angulus B D P femire- 
dn* evadtt» & rcda D P arjmjptotiii hy- 
pertiol» aqtnhterc B E T ; numfeftam 
eft quod corpas 4 quicrc c^nlei/lo nonni- 
fi timtaoi velocitaten intinito tcmuore pof- 
£t MaabciCi» Erit enim velo.ius tempo- 
re inoiitto acqoifita BD — A B. Si ver6 
corpui mricaitter dcorfum dail cum ve« 
locitate projiciatur , vcl illa velocius ma- 
niam ICH toraunali fi D — A B «^nalis 



ell , & in hte cafit «oqaa «MMn ooifer- 

mi dcfcendit ob rcfiflfntiam gravitati i- 
qualemj vel (ermiiMli minor eft> & cor- 
porit cadentis OMMi. |iierpeta& aB^iatar> 
d«Kc iufinito teiit|iore vdodtaMa iiHOtt» 
mam acquirat ; vel tandem termtnali ma- 
jor cfl , tumque corpotii motus pfrpcttiJt 
retardattu « donec intitiito temporc clap- 
ib ad vciocitasem terminalem reducattir > 
hoc autem cafit fic abfolviiur conlhudbo. 

Sit Aa velodtat datae projec^ionis ler- 
niinali major, AP vclocitaa perj^eiuode- 
crefcent , A P » + i B A P rcC(knti.i , & 
B D ^ A B * vis gravit.-ui$ , exiftemc an- 
gulo D B A reaoj & (i capiaiur B R = BI), 
compleainrqiie quadraium Dfi&F > ac 
centro D & vcitice principali F delcri- 
batur hyi.Hrbola rc^jngula FETVi fe- 
cans rccUs I) a, D P & D Q , in E, T, V ; 
lemptn defcensds ab inicio utquequd refi- 
. doa corpori velodus fit A P « erit ot ie- 
Aor hypcrbolicus D £ T; nam velodtatii 
dccrcmtiKvim P Q , in dati tc;ni.oi is par- 
ticaii faUum ci^ue proportionalis area 

DPQ 



PRINCIPIA MaTHEMATICA. 

SchoUm. 



De Mo- 

TVCOR- 

PORDM. 



Demonftrari ( f ) etiam poflct cafus in afcenfu corporis, ubi vis Liber 
gravitatis minor eft quam quae exponi po^iit pcvDj^q reu A B q g^^^^M, 
•^BDqt & major quam quac exponi poflit per | — i J)m , p^^xin' 
dc expooi debet per ^ £ f . Sed propcro ad alia. jitto«.x. 




/ 



D P Q eftit aueflin nBtteaa* fapii gn- 
vtatem( it),ideft,utAP'-4-xBAP 
-(.aB'— BD'j reaBP'-^BD>i Sc 
area OTY eftadareunDPQ, ocDT* 

adDp»j idecnue utGT*, ( Cca GD» 
— BD») adBD^&utGD»adBP», 
3c divifim, « B D » ad BP» — BD». 
Quar^ com area DPQ»lkiKBP' — 
B D * , erit area DT V ot dammB D*; 
Crelcit igiuir arcj 1 D T, unitbrrniter fin- 

Silis temporit oartigulu afijuaiibus per ad- 
tioiiem totWem ' ihtawm partiailarum 
D T V , & prqHcrei lempori dcfccnstls 
proportionaiis elh Coinddeote ver6 pun- 
d» P» oomR , & ide6redi D P» cum 
a^rmpiMO D K, velocicas A P termiaaii 
ARfeoBD--«AB asqualis eradit , Sc 
fe&OT D E T infioitus , proi 
ociam iofioitum fit. Q. £• D. 

140. iliae eiiam fi csmip D« 
«liametro D a « {cr Tcnicem iatmi 
Tom. H. 



arctn H)rpet1>olictu a t finillf arcni ET, 

6c nmilitcr lubiendens angulum aDT; 
vciodtat a P > ia medio teiweace tempore 
EDT, cminAa, ertt ad TClocitatem qoam 

corpui codcm tcinpore in fpatio non re- 
(IllcrKC c quicte delcendendo acquirere 
pofll-tj ut arca trianguli D a P , ad aream 
ft&onf D a t , ideoque ex dato tempoie 
dattir f 8c hiac dator quoque Telodtas re- 
fidua \ P. Nam vclociias in medio ncn 
reliltcme acquifita tempori> atqu^ ideo le- 
(fioriDET^&proind^ icaori fimili Dat 
proportionalis e(l i velodcasin mediorefi- 
(lcnte exiin<fla> e(l ut triangulum D a P , 
Sc in medio utroqae ubi quam mioima efl j 
accedit ad ratiooem aequa(itatit pro aBore 
fedocii Dat, 9c trianguli DaP. 

(I) 1 41 . Dmonjlrari fofftt cafut in afceH- 

Ju eorforit , ubi vit pavuaxu txpuui 

ickc ftf JS'f. * Yelodeas in afcen&i 
cxpoBanir ptt « fci»» tf^iumM 

K tt 



I^O 

De Mo- utAPq+iBAP I expooatur vi$ gravi- 
TU CoR- per A. B q capi<itar BD&DF^BA 

tredyqjc perp^ndi.uio F T A erit tempos 
rUKUlM* jjjj^nlus totius uc tcclor live Triangulum 
LlBBR DTA, agKlireiumDVQabrcindensac ve- 
SecUND. locitatis momentum F Q & fedtorii D T A 
SeqxJII. niomennimDTV, vclodtatit decremen- 
F*OP. Xll!.^'^™ PQ cft ut fumma rerilU-iuia Sc gra- 
TH£Oft.X. viutit fiveut APq+ z BAP + ABqid 
efl ( per 4. i*. Elem. ) wB P q } eff 
tcm area D T V aJ arcam D P Q ut D T q 
ad D P q > fivc ob Trian^ul.i iimilia D 1 F, 
DPB,ttiDFqa<IBPq,cfl ergo arca 
D r Y « dmim D F q . Dtcffcit igUur area 
DT A fimbali temftu fn-uri 9<r fukdu- 
tUoHem fjriiculartim D 7 I', erprjpnri* 
Mlfpiiri afcenfus riii«/ fr^nionalit r/i. * 

ai itaqae refiilentia poaainr ctft ut 
A P * "4- * B A. P > vij autem gravitatis nt 
AB * ; tempus afcensils totius erit ut A T 
AP 

Sc euam ut -^;-;?. Nam triangulnm D T A> 

con\\ 
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ob 



B P 

altitudircni 





^^^^^^^^ 

E 2. P M 


A 




L 




\ 

S 


» F 1 


1 



mtem D F , cft ut 
bafis A T & ^rjpicr Triangula fimilia 
DTF, ATP<ftDF:TF=AP: ATj 
Sc piogetHlo temiifioe fecundx rationii 
cum tcriiiinis prima: eft D F-|- A P ( five 
BP):TF + AT(fiwBD)=:AP:AT, 
APxBC 

efteigoAT= — ^ — five ob daiom 
AP 

BD, ATcft at||. 

141. lo ifto caTu rdocini A P efl ad 
Telodtatem qoam corpoi tempore D A T 

fivs 2p* ^ Ipottoaoo refiftente aftcop 

deode «mittere poflet, lu B P ad AB. Nam 
velocitai in medio non refiftentc tempori 
ntqu(} ide6 ifcx D A T five redae A T pro- 
proponioaalis eft> ia medto refifteote dt ot 
A dc io aedio utroqne nbi qahm mi- 
nima eft , acccdit ad rationem asqualita- 
tiii namcttm capiatur B D = AB, ratio 
litiearum A P , A T, in punAo A ubi qukm 
mi p itl M I «ft » accedit ad lationem linea- 
IWtt AF, P D quas cft atqaaiitatis. Qua- 
fe veiocitat A P , in medio refiftcnte erit 
•d Telocitatem in medio aoD lefifteate 
eodeai tempore D A T amliliim vd acqai. 
fitam ut AP ad A T , hac dl o'i Triangu- 
ia fimilia AFT,BPUutBPiidBD 
Tcl AB. Q. £. D, 



M?. £x foamtit qnas ( 19 ) dedtomt 

fadW intelligitur qu-^modo ad hoc Tlieo- 
rema X. devcniatur. Nam fi dicatur gra- 
vitas g, veloctlu«i,refi(lentia lav-^-vvt 
& tcm-ius t> Gorpore afcendente erit ( i^. 
17 )^ zavdt-^vvd$=i — dv,Sc 
, ~- d V 

tde&dt = : ; — . Ponatur r 4- 4 

vv^^i av-{-g ^ 

=:•» , 8c idei dv z= d xjSc vv^-t a v =z 

. j — d» 

X x — 4 4, net a I — . — . Und^ 



« eni d I = i figw« « 



sr » eric 4> = Si tsss^h 

erit d 1= ^*. . . Fiucai ymiiriftrii 



,cft — , 

XX X 

(^adcc a fnuiintaii 



(I07)j 



IUIqcu cifnlirii 

XX— w 

llfperbolici ; atqad iii fiutt 
trei caTni pre corporii afccnfu ; pro dcf. 
ccnfii ver5 eft( 19) gd t — z avdt — 



<i X 



^ • * 

ff wwiwt'*^ ' ^ "1 peodct a^ndrata- 
H hjrped^lo; 



PRINCIPIA MaTHEMATICA. IJI 
PROPOSITIO XIV; THEOREMA XI. 

Lfdem pofitis , dico (juod fvattum afcenfu vel defcenju defcrtptum reft 
ut dtfferentia are^r per quam temms exponitur , & aretv cujujdam 
alterius qua au^etur vel diminuitur in prozreffione arithmeticd ; fi 

vhtst» reffimid & ffrayitate compoftta fumantur in frogrejfione 
gemetricd, 

Capiatuv JC in ( fig. tribus ultimis ) gravitati , ^ AK xt-i 
Menti£ proportioiudis. Capiantur autem ad eafiiem partes pun- 



De Mo_ 

TU COK- 
PORVM. 
LlBBR 

SfcCT.lII. 
TnoB.XI- 




Gi\ A {{ corpus defcendit, ariter ad contrarias. Erigatur Ah^ 
qusB ia.%iiD,&}j!LDBq^ii^BAC: & defcripta ad afymp- 

' R 2 totos 



ija Philosophi^ Naturalis 

De Mo-totos reaangulas C K, C H hypetbola b Ny ereaaque K IV 
Tu CoR-ad C K perpendiculati , (M area Ab NK augebitur vel di- 



poRUM. minuetur m progreflione arithmctica , ( " ) dum vires CKin pro- 
Se^^d greffionc geometrica fumuntur. ( « ) Dico igitur quod diitan- 
SBCT.lII.tia corporis ab ejus altitudinc maxima fit ut ezceuos am 
pnop.xiv. Ab NK fupia aream D ET, 

TIUO.JU. Namc5im.^i:fitutieBftentia, idcft, lit-^P^ + 1 B -^P; 
airumacur data qusvis quaotttas Z , fic ponatnr ji K flsqaaJu 

A Pij-^^BAP ^ & ifer.hu)us lemma ii. ) erit ipfius y^/^ 

. 2APP-^2BAxPp %BPil 
momentum KL «qualc — — — ^ 2; > 

, 2BPPxlO 

& ares AbNK momentiim /^«quak 

^ B? P*BDeub, 
(*} fcu — ^ — ttj-. 

Ctff I. Jam fi corpus afcendit, (*) fitque gravitas ut y^B^ 
-^BDa cxifteme BET circulo ( in figura prima ) linea ("»0 -^C, 

ABij-^-BD^ f 

qu3e gravitati proportionalis eft , erit ^ > ( ) 

DPqica APq-^2. BAP-^ ABq-h B D q eiit AK^^Z + 

(t))*jlnmAHrKmigMmva&f. »BPQx€0 BPQxBD» 

( j«o.Lib. 1.). Z iZxCKxAB 

( u ) ♦ DiMi vires C JT d^f. Sant cnun vi- ( a ) ♦ Sitque graviiaj &c. In cal. i •. prop. 

Tt% acceleratriMt tcI mardatricet « C K , i mvitas erat ut D A ' == A B ' 4- BD*. 

fiquidem in corporit atcenfo via TCtardatrix ( b ) ♦ IJmt* A C &(. EA enini ia caff 

e4AC-^ AK > (ru iumma «irium gra- |». prop. if. graviiat ad refiftentiam ot 

vit;ttit 6c refiftcmiz , & in deHenfa vit ABsH-B tPadAF'-^ i B A P, & ( prr 

Mcdvath» cA AC^AK;7CK£m cx- . aP»-*-jBAP 

cH&ynmrkMmCfi^itmtimm l^p.) « A C id AK, fiq ^ ' 

(x) » Dieo igitur qmd diflantia cor- Qmrtttit AB » -^-B D ' ad A P» ^-iBAP 

poru i^tendentit *A tjas ahuHdmt nmimi AP' + aBAP 

HC JUnntia dercendemit k puad« qaMM tACad » ■" j&lwiciwbc- 

^ dcdifit j& Hf cmAif fitc. » o 1 . d 

^ ) eft LO: Ab= CA:CK, & Z * « ^v-xx,- 

fcr conftr.)Ab:DB = DB':46AxAC, AB'-fBD>. 



( « fifipi ) ^0:DB= D B ( c ) • £, D P f t^^- OH angulum 
I>B» D BP re^um , & quii A Kx Z::r: A P> 

4BAHtnK«-||liMtO = -^i^-^- -^. z B A F, aique A C x Z = Ab^ -f BD', 



Principia Mathematica. Ig^ 

AC^T. fcu CKxZ; C^) idcoque area DTyetit ad arcam DbMo- 



P P ut DTq ye\ D Ba 3id C/CxZ. 
Caf2. . - . 



TU COR- 

Sic corpufi afccndit, U gravitas fit ut ABq^-B D y , ^liber* 

SfiCUMD. 

H \ Sbct.III. 

^ P«0P.XIV. 

THioa.XL 




&(0 



DTf erit ad D?f ucDF.f DBf ad dPf^^BDf 



4(m. ) in f.cafii vno, tt. ) «rta D T Y 
cft MlircafflDFQ.viDTsvclDB* 
«4DP*j «cdlDP'sGKyZ. 



( e ) * AC 6% ttm 
tao caCa hujoi. 

(f)BPTfcrlr jJOPf. 
Mk b cc£ ffop. 1 1. ) 

A 9 



1^4 Philosophije Natukalis 

De Mo. y^CxZ feu CK%1L. (s ) Ideoque arca DTy erit ad aream 
TuC)R-£)p ^ ut Dfi^ ad C/CxZ. 

'liTer ^^^' <-'odem argumento, fi corpus defcendit, 6c prop- 

SecuND. ^^'■^'^ gcavitas {\\.mk. BD q — AE q ^ 6c linca C ( in figura 

Sect.UI. _ BDq—ABq . r.T-,, j 

p»op.xiv.tertia) spqoetui i-= (>') ent aiea DTy ad aream 

ThmmJCI. 

PP^ ut Z)£f ad C|C>(Z: ut faprsL 

Gum igituT aieae iUae lcrmper fint in hac latione ; fi pio vxk 

DTl^i qua momentum tcmpoiis fibimet ipfi (emper aequale ex- 

ponitur) fcribaturdetetminatum quodvisredangulum»putafi£)xm, 

eritareaD F^, id eft, ^ B D x P ad B £) xm ut CK xZ 

ad B D q. Atque inde fit P ^ x JJ D cub. aequale D y.m% 

CKxZ, 6c areje AO NK{ ' ) momcntura KLON fuperiu» 

^ BPxBDxm ^ , 
mventum nt Auferatur are« DATmofiMntiim 

- . APxBDnm — 
DTA' feu BDxmj & reftalnt-^ -j-^ . Eft igitur 

dififerentia momentorum , id eft , momentum ditferentiae area- 

APxB Dxm . , BDxm 

lum, cqualis 5 & pioptetea ob datum ^ ^ 

ut velocitas >^ P , id ( ) eft , ut momentum fpatii quod cot- 
ptis.afeendendo vd defeendendo dcfciibit. Ideoque «fifeentia 
atdirum £c fpatibm illud pro^oitionalibua momends ciefcentia 
vd decrefcentia 6c fimul incipientia vel fimul evancfbemia» 0). 
iKuit pcqpoitionalia. J^.E,D» 

Oi 

(g)* /A«fw«M9Tr(S.Naffl(ex Qmri eamfitPQx BDi=:tBDy 

detn. in 1». cal.prop. i ?. ) areaDTy,eft ^ . BPxB^Dxni 

- CKxZ, erit KLON=- 



ad V93m P P Q« ot B P ' »dMD > ^ 
BP*p:BD A«*-«9A#^AP>s: 



A'B 



AC ~ a7v ?-TkVz ( M ♦ W ej? mmcmwnffsiii. Nitt 



' (h) » Bru aya D T K. ( E. demon- « ( „.7 



. AB9 B* D A'n *• ) Dum autem cva- 

- fr lU^ 7 ?•? 7 A P, feu velocitas. eTaoelai qao- 

^ BfQxBDi BPxPQxBDt 

''""'*.*2^xCJl^CAjB'^-*»X<IK»Ui:a' .... 



Privcipia Mathem ATICA. 1^5" 

Corol. Si lon^citudo, quae oritur applicando areamD£rad Db Mo- 
lineam BD , dicatur A/; & longitudo alia ^fumatur in ea ra-^ CoR» 
tibne ad longitodinem My quam faabet linea D A lineam^|^^ 
D E: fpa^um , quod cbf^ alcenru vd defcenfu toto m me- secuno. 
nUo lefiftente defixibit ^ enc ^patium> quod corpus in medio &^.in. 

JmiwJU. 

H 




iioh ijddftente e quiete cadendo eodem temp^re defcribeie po^ 
tcft, ut ateanim pfsdidaram (Uffittenda ad— AB ^ ' 

que ex dato teippore datur. Nam fpatium in medio non rcfi' 

ftcn- 



tlS PHlLOSOPHliE NaTURALIS 
DBMo-ftente eft m daplicttl iarione tempoos, £w (*) u( ^»; & 

poROM. ob<ittas£I> U/13 ut-^ > ^ — . ("> Mc ai^ acqualn 
iSeftare^^-^^m^ ipfiu. ilf «o«entum.t 

;» j flc propterea hu jus areae momcntum dft D EqY.AB * 
Hoc aatem fflomentum eft ad momentum difrerentis areamm 
praediaarura D ET bL A b N vo, 911 ^ ■» at 

DETzdDAP f ideoque, ubi areae DETfiL DAP quam 
mmuncfunt, («» ) in farionc «qoalitaafc AreaigMlur — ^-J"^ » 

& differemia arearum DET&c AbNK, quando omncs hm 
areae quam minimse funt , aqualia habent momentai ( ' ) ideoquc 
funt aequales. Undc cum velocitates , & proptcica edam fpatia 
in medio utroque in principio defcenfus vd nnc afi^nlDs finuit 

de- 

( m ) ♦ 5«W M» r-. Ndtt ob dtttt pcrius (upponebatnr D T V = B D x mi 



*D A - ideft momnimm qwcnari »MxiB 

DETX ^p ' pg (pg'hyp. )e(tutaroa ( pcr caC ?. Lem. hujus ) Scjrocterea 

DET,rcu*Lpus.Spanumau.emin«o. ob Aua,DA, BD, DE&A^,^ 

dio non rciiitente eft in duplicatl radone f^tmmmamCCe. i 

Kmporis C X7. Lib. i. ) ideoque wV^. (p)*Sivcm i» DET &§. 

Yn) ♦ ««earf*. Quoniam C perh/p.) ^ DEf 

DAXM. DET .. „^ 

ir:M = DA:DE, cmy= & M^-bTT' ^= 

DA^xAf» BDxy &iBDxAP = DAP. 

= — D » ■«•'*~aX~'~ (q) ♦ I" ratione mqustbMit. VHtum 

nA»vRn^M» areae DET & DAPquam minim«fiB»# 

-^>^f fiiD£T:DAP = DE.:DA',Mrfq« 

©£»xAB DA» 

C O ) » & siWStu Af rromenttim ejl m. xDET = DAP. 

DETDE'^ ^ 

Citm cium & C ^y?- ) C' ) yf^fmfm» tifaJkt, Qmd6 iiut 

D T V quam minimv» 
ipOoiM» «ric —3^ » ftd ft- 



Principia Mathematica. IJ7 

defcripta accedant ( ^ ) ad squalitatem ; ideoque tunc (int ad De Mo- 
. . , «DxA^» ^ TuCojt." 

tnviGefii m«ea — -^5 — » w^tmDBT^A^NK M-foiiVM. 

^ ^ Ubee 

Secvmd* 

1 SBcr.Ilt 

\, . P»o?.XIV. 




^rentia^ dc prsterea cum ipatium in medio non refiftente fit 

B D % 

perpetuo ut — j^s^^ ^ ^'^tiiim in medio xefiftente fit pec- 

petu6 ttt arearum D EJ U A^KdiJ&rencia : ncce/Te qH, ut 

(pa- 

Ji f ) ^inwLuii di (tqualitatem. Ob ic- CfMMfientem > maueote gravitate. 
^eiHiam am Teiocitate luifixnteai tcI M4i CooftnAiQOe cuds {>'• itopc&r 
Tm, JL S uo- 



1^8 PHILOSOPHIJE NaTURALIS 

De Mo- fpatia ih iiifedid Ut^dqjue» ih afequalibus quibufcunque tempori' 
TUCOR- 'CDy^I^* • 

PoKok, dcfcripta, fiht ad ihVIc^m tit arfea ilk — . p > * stee»- 
L^jsBR yi D ^ 

Secund rum DETU NK di&rentia. £. D, 
Seci;.UL 

TheoiuXL Ji 




tMnis bnjai 14*. od poiTi^inus ad determi- 
mndain montdK corposii venacaltter deor- 
lam proiedi oanivctocitate qMi tenntnali 

minjr ell. Nam fi xc^iris ipfi fuerit, motus 
«ft aequabilU ; & ver6 celcritas proje^Uonis 
temiinali majorfitj paul6 maMDdaeiitCft* 
sdt tertii ctmftrudio. lirdcm CMm*po6tii 
in not. ii9. capiatur A C graritui & A K 
refillentiae proportionalis , itaut fit C inter 
A 6c K j quod refilientia ^ravitatc major 
fupponator. J^t A • vclocitu proiedlionis 
tcrminali m ijp- ; erigatur perjK-ndicularii 
a b, qua! fii aU n Bj ut D B', ad 4 A B X C a, 
& dilcripia ad af^mptotos redangnlas C K, 
C H hyperboia b N, erediqoe K N ad C K, 
perpendiculari , area 11 b N K acgtbfnir 
jn progreilionc arKhmftiiil , dum vires 
C K iii i^rogreiuone gcoraetrica minuun- 
rw. Spannm aotetai tKii^K.re D E T de- 
lcrijnumtiit ut cxccflus arcat abNK, fii- 
pra aicam D £ naffl poaatar« (m inde- 

i „ Ai-^+tBAP 

^ monfimione frvp. 1 4. ) A K = S ' > 



momentum K L O N , = 



aBPQxLO 



«cidr6KLrs 



iBPQ 



atqaieaKxabNX 



BPQxDBi 
* ' — > s — Tirv v,um sra VI tai ot « 
aZxABxCX * 

. BD*— AB> 

B5^ABSerUAC= z ' 

ae mt PT V adareimDPQ ot BD* 

ad B P»— B D»( I !^ } five A P »-f-i B A P 

-f-AB BDSfivc A KxZ — ACxZ, 

vel C K X Z. Si itaque pro aicl conlbo- 

te D T V , fcribatur B D X m , erit area 

DPQ,idcll,iBDxPQadBDxm, 

utCKxZ adBD», atqu^ iad^ fit P Q 

xBDi^aBDxmxCifrxZ» & ares 

abNK momentamK LiONrupciib la- 

^ BPxBDxm 

ventum fit- — -= aoleraiar aiM 

A o 

D E T momentoro DTVfeaBDxm 

^ . APxBDxm . . 
&: reft.^bit g . Eft igitur dif- 

ferexitia momcntorum , id cll, momcntnm 
ananuD at vekiGUa* A i , > 1 



Ly Google 
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eft t ut momcncum rpaiii ({uod corpoi dfl> 
ictibit , ideoque ^mtton HHmiD tt ^a- 
inai ddcripcnm. 

t4r. Htnc rpadum ttmpore D E T > 
Telocicate unirormt A a dcfcriptum eft 
aid fpatinm eodem tempore dcfcriptum io 
flMdip idMente nt h£kam A a x D ET 
ad arearum abNK&DET difiSrien- 
ciam iii AB dudfaun. Nam fpatium tem- 

Sc DET, Telocitate uniformi Aa de- 
MBm,«ft IK AaxD £T C j.lib. i- ) 
ic ffam bttjfm momem nm cft nt A a x 
D T Vi momeninm autcm fpatii in medio 
Hfifteote dciotpti eftuc AFxPTVj 



feu ut velccitas in momentaiB temi cm Db Mo* 
daCU ( II ) & qnia evanefcente D E T , ^^jj.. 
fii Af =Aa,h»cinomenta AaxPTV. 
A P X D T y , Stio temporif •qnalia^J'^""- 

funt , ficut Sc fpati.i initio dcfrriptj. Scd LlBER 
APxDTV = APx^Dxiii<3cmo- $ECU«D. 
aSlHWIi^ diffrrcntiz areahui abN K fcSBCT.III. 



A B 



SO A P X ]> T V aequale eft ;nomcnto 
ifferenti* arearum 3bKK3c DET pcr 
B 4^40 f wde mauicftian clt grop<iA<- 



«4f. 




14*. Si corporis aftendentis Tclocieas 
O^ponatur pcr lon^itudinem A P 1 & refi- 
ftentia per A K qu* ponatur eife nt AP* 
4- 1 B A ita ot aaUm^ti datl quivil ^UB* 
AP> + aBAP . 
dtata Z, (k AK= ^ • »■ 

antem graTitattt exponatnrper AC,^<^ 
ftftmpefttAB'> itaut fit AC=— ^ 

«■fapmecoiillni£Uefiat4i«i(oot. 141.) 

AB' 

in A erigiinr pcrpeadknlain Ab=^^^ 

Deniquc erctflo perpcr-diculo in C delcri- 
bamr ad Arymptotos RetitAngulcs C K ^ 
C H hyperboll b N , ereOlqtie K N .id 
CK perpendiculari , aica AbNK diiiu-> 
nuetnr in progrdEooa Aritlunencl dott 
vim C K in prpgrcfione Geometricft 4er 



crefccnte fainiiainr< Ei — . — . 

ab cfut aliioidiae ■nMail cric tt excef^' 
Cm are« AbNKfiptnTriangnlum D E T. 

. - 1- AP«-*-*BAP 
Cnin enun « AKg - 

Clic ipAw A K momentum K L ( hh. 

. a A PQ^* BAxP<jl 

». Lnn. g. ) = ■ 2 — ' ' ~ 

* B P Q „ . ^ ^r^ 

s — 2 — & ar«e A b N K nwmcntfrn 

zBPQxLO ^ . 
KliONs ^ — ^,&feMi,pcfna- 

raram h/p. eft CK : CA=A b( fire ^jj^ 

LO,cftLO=^ , id«04«eKL0N:= 

4. • n 



S a 



BP 



140 PHILOSOPHliE NaTU&ALIS 

TUCOR- xZxCK 

FORUM. ^ PQ " DT" «d D P ' , five 

T TTiPi} etiam ob Trian^ula limilia T D F > B D P« 
r^ZJl utDF^fivcAB» ad BPi, fen AP»-4- 
SiiCUND. 1 B A P + A ( 4- £/• ) hoc efl 
SecT.III. ( quia hypoihcli cit,AP4-iBAP = 
PROP.XIV. AKxZ,&AB>=CAxZ)ad CKxZ. 
THMom,^. Hinc fi pro area D P Q Icribatur cjus va- 
lor i BDxPQ = i ABxPQi crit area 

p^^=- xzxcK ^q'"^'^^^- 

niiiConllbuMcmcxpriinere debet,qtua mo- 
faentiim fcmporit filM femper xqaale expo- 

niijcjus itaquc loco fcrjbatur Rciihingulum 
A B X w in quo >n erit momciuum con- 

fla::s> cfl .r. — — -/r,?- ' ''"■^■^ 
1 A X C K 

A b N K momentum luprrius Invcitutn 

BPxAB»xPQ ,^ 

. — B P X 1», iRitur ditte- 

zZ xCK 

teotia momentomm KLON &c DTV, 
eft BF Xm — ABxm=: APxm 6c pro- 
]iccrC4 ob diui r. m '.r. v locitus A Pj id cft , 







A 

— '-^ — -s 




T A\ . 

\ 





^VTxTL, c/l autem VT _ 
tempom, & TL = a P ipfi vetodb»^ 

momento, ergo VTx T cft at momcn- 
ut momentum fpaui quod corptts alcendeii- 'um fpatii co momento dcfcripti, crgo tota 
dodefotbU> & qiio miRuitur corporis di- area ATl cfl ut fpatium defcriptum. 



ftaniu «b cjoialiitiidineinuuaii. Idcoqoe 
diff;remia arearum 6c fparium ittad pro- 

portionalibus momentis decrcfcentia , fi- 
mulquc evanefcentia fuit proportioaalia. 

'VMim in iflo calu facilius (;uam per 
TTif th-idum Nnuioniitndm obttnetur Ipatiiiiii 



Diicatnr prsierea laflfem A S & dcfi. 
gnet At altiimm temporii momentam,& 

duifla t 1, Tnlinrum cvancfcem A T L 
«^uale fiet Triangula A 1 1 , & eo ultiaio 
aonieato fpiua tam in medio lefiflente 
qoam in non refiflente dclcripta erant «- 



a corpsre afcendcntc ufquc ad quieiem tn qoaJia, idcoque per idem iriangulum A 1 1 
medio rellfK.iic df.rcrip;um j & Cjus ri- cxprimc.jiur ; fpatia ver6 in medio non 
latio ad ipaiium in medio non t.lillrn- rcG t Jtue dcturipta funt ut Quadrata tem> 
te eodem tempore percarrcndu n : Etct);iii porum > ideoque fpatium tempore A t ia 
per punftum A afympfotls D B , D F m-^io non rcfiflcnte delcrijKum crit ad 
def;ribatur hypcrbola , & punft j T du- fp.iuu-n iwnp vrc A T in eodcm mcdio de- 
catur perpendiculum T L ad H> pcrbvUm fictti A t * ad jTT * , five at area 

■fqne j TnbBeam A T L ent ut fpaimm ,riangali A t 1 ad arcam AT X ; I 
qaxmam. Doeamr £ I ad alymptotuni per- 
pcndicuhris, crit Flr^TL&TF^f. F, 
fed ex nstura H> perbola: efl D F : P I 
L I ( five T F : A F, & dividendo U F : 
FI(five T L) = TF: AT, lioc <!l al 
ternaudo D F: T F = T L : A T ( fcrl psr 
141 DF:TFzrAP: AT,crgo cfl 

AP = TL> itaqae du<ila ex V paralkU 
ViuerieyTLVf momeniafflizai ATL 



ipai 

vcr6 in mcdio rclillente dcfcrijuum tcropo- 
re A t ctit ad ffNMium lemporc A T in eo- 
d .'m medio dclaiptum ut A 1 1 ad trilineom 
A T L , u.ide Hqact quod f^atium in mcdio 
nou rLfilUntc dcfcriptum , alcendendo ad 
quictcm ulque , erit ad fpatium io t n^ o 
rrfidcnie dercriptara , at A TX ad A Tl i 

cxiflcntc vt!y ii.jte , in inedio non rcfiflcn- 
tC/ ut 1 X, 6c «» medio telilleijic, utTL. 



Principia Mathematiga. 141 

De Mo- 

SchoUum. • 

LlBER 

(* ) Refiftentia corporum fpIvjEricoram influidis oritur partimSecuND. 
cx tenacitate , partim ex fri£tione , & partim ex dcnfuatc me- 
^^}' ''^^^^^"^'3^ partem illam , quae oritur ex denfitatc flui- xmwuXJU 
di , diximus cHc in duplicataratione velocitatis; pars alicra, quse 
eritur cx tenacitate fluidi , eft iiniformis , five ut momentum 
tefpporis ; ideoque jam pergere liceret ad motum corporum , 
quibus refiftitur pattim vi unifermi leu in ntione momentorum 
tempotis, & partim in ratione duplicata velocitatis. Sed fuf- 
ficit aditum pate&ctife ad hanc fpeculationem in propofitioni- 
bus vm. & IX. quae praecedunt, & eorum corollariis. In(") 
lifdcm utique pro corporis afccndcntis refiftentia uniformi , quae 
ex ejus gravitatc oritur , fubftitui potcil rcfiftentia uniformis, quae 
oritur ex tciiacitaie mcdii , quando corpus fola vi infita move- 
tur; & corpore reOa afcaidente addere licet hanc uniformem 
vefifientiam yi gravitatu $ eandemque fiibducere , quando corpus 
le^defcendit Pergere etiamliceretadfnotumcorporumy qui- 
bus refiftitur |>artim uniformiter , partim in ratione vdocitatifl» flc 
partim in ratione duplicata velocitatis. Et viam aperui in pro- 
pofuionibus pratcedcmibus x m. &c xiv. in ( *) quibus ctiam 
renftentia uniformis , quae oritur c\ tcnacitate medii pro vi gra- 
vitatis, fubftituipoteft, vel cum cadcm, ut prius, componi. Sed 
propero ad alia. 

SEC- 



num. I . ) 

( 0 ) ( ♦ ) In iifiem mique ( loy ). 

( X ) ♦ Irt quibtu etiam rrfijknua «it» 
fiimit f boc eft, fi corpus lo!a vi infiti 
^ntttt t «n conftrufHonibtB prop. 1 3. 5c 
14 •> qu«funt pro cur; oris arccniiif locO 

eviiatit lobltuuendii eft teiiftemia uni- 
^ «""r ex teoidute mcdii j fi 
coffw uccodeat Ti graviuuia «i^m ur- 



geatar, quantitas illa qux foUm grarita- i4*» 
tcfm cxponebat , fumni.iin ^ravitaiis & re« 
flftcnux aaiforinb io praedidtit cooftni^o- « 
iiilnit exponer. TaDcfem fi corpoi vi gr** 
vitatrs dcfccndjt , eadem qiuntitas qux fo- 
lam ^r.ivitatem exjiooebatj cxcetTum gr»- 
vitatis (upr.i refifteoit^ oairormem io ooo- 
(Iru^iouibus quse lunt pro de.cenfiireffttt 
leiit.ibit ( csicrii fflantiuibas- ) 

S I 



ijiyui^ua Ly GoOgle 
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S E C T I O IV. 

FQRUM. Dc corponm circulari motu in mdiis rejiften^ 

sbcund. tms ( * ). 




< * ) Wf B wr ui r w in hlefflAioae prcdpaas 

iilpponit Logarithmicx fpiratis proprieuccsj 
poftalat igitur inlbtuti noftri ratio ui de ilU 
cnrfABliquid prsminamas. 

t47- CirculusP AELjcentroS, & radio 
quovts S P delcriptut divifns fit in arcosqaot- 
Ub«arqaaleiPA,AB;BC, C D&c, lint- 
qfoeradioram PS, AS,BS^CS&c.>par- 
let PS» Q S) It S> X 5 fte. moontifiui pro- 
greffionc gcometrici, punfli P , Q, R,X 
i(C. > erunt io Spirali Logaruhmka in qu4 

proiDdi firadiiQ S> R S; x s &c. , fint nu- 
meiij afCQiciiatUPA«tB>PC&c>ficat 
& angoU P S Qi P S R, P S X fte., erantot 

illorum numerorumLogirithmi, prorsiisut 
io Tul^ari Logarithnuci axis partcs runt ut 
Leganthmi ordinanniai eorre(pondendam« 
1 48. Quoniam aotem progreffio geomc- 
(riu iaioiimuun dccrercere & aercerc po- 



teft , fflant Aftnm eft (piraieBi Logarithw- 

cammrinqui tam ad cen;rum S acceJendo 
^uiuB ab eodem venils M receUodo per 
gjnot iafioitoe coatiMuri poifc , contiimatl 
pn^rellione radiorum dccrelcentiQin Tel 
crelccntium < irca ccntram S , ad qaod id» 
circo curva decrefcentibus radiis proportio* 
naiibus, magis magitque accedit* lcet mtnH 
qaam illitd poffit attingere > A« m lofai 
amant, licet iilud ccntrum nOQMtia^aifi 
poft in&nitas rerolutiones. 

149. Aoguloi S Q R > qaem radiui qiu- 
liliet S Q ) cum oarri ad eafdem mrtet 
oonllitim conlLint eft ; fi qnidem eTane& 
ccntibus arrubusxquilibus P A , A B , BC 
&C.} trianguia evanerceiuia PSQ» QSR» 
RSX &C.» firailia fiantpropter laieracir» 
di «qaalet ad oentrum angulos proportio- 
Qllia ( 147 ) 9c ided alii anguli Jiomolo^ 
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ri'SPQ, SQ R,SRX &c., & PQS, 
Q R S > R X S , xquales lunc. 

iSO. Qooniam iia^ue i^in quzlibct 
PQH Zp» pqrxv&cioadcm triango- 
1k P Q S & q q S, Q R S & 5 r S &c. fimi- 
libus iimiiiteTque pofitis diviia cfl, Ipirae om- 
ne* qo* i radio pofiiione datp S P , ad cini> 
dem radiam dadm 6att > inier fe fimilct Hr 
diifqoe correfpondentibos proportioMlei 
cmm, idcnPS:pS = PQRZp:pqrzir 
&c> Acqu^ hiac iequiiur( I47 )tam fpirds 
onnei qoim radioa ipfis correfpeodcBMi ad 
centnun ulquc in progreiEonc geometrici 
dccrcfcere , fum enim P S , p S , «■ S, 6cc. 
progrcfEoni» geomctricx termini zqnidi- 
ftantet ob a»]ualem ang lonim aeqiulium 
f SQ, QSR , pSq, qSr, 6cc. ntune- 
nun in finguli^ ipiris comprchenfum und^ 
ndiorum quoquc diifercntiz P p, p * &c. in 
ddcm gcomctrioi ; rc gretiione decfCfcnw. 

1 f z. DadA redi P f fpiralem lao^eme in 
P, & rt6HL P O ad eandem perpendicolari t 
fxr centrum S crigaiur ad radmm S P per- 
pf ndicirinm T S O rertii P T & P O octur- 
Kmta T & O, longitiHfo IpiriKt ^p z S, 
adtehllttm «iqae S. >-qu3biwrfang^mi PT, 
eritqoe proind^ ad radium S 1' in data ratio- 
BC P T ad S P, vel O P ad O S. Nam centto 
S, radiia S Q, S Kj S X»SY &c iafiait^ pro- 
pinqirit deirripri fiic artoitircnlnet QP» 
Rr],XH,VkScc. , &:obaneu1osQFP, 
RGQ, XHR re<lot,angulofqucQPF,RQG, 
X R M &e. i^l«t( i49)i triat)gula rv«- 
nefteiitia P F Q , Q G R, R H X 6cc. fimi- 
lit funt triangulo F S T , efl igiiur P T : PS 
=:PQ:PF=QR:QG=:RX:RH&c. 
& compolite P T : P S =P QHr Q R4-R X 
llCc:PF 4.QG + 1IH8rt. idcft, ift 
ton;;ituc!o fpiralis ad cotum radillil P S. 
Qu.ir^ longitudo (piralis x naiur tangenti 
P T. Eft auiem ubique tangeai P T ad ra- 
dinm correrpoodemcm P S , in ratione da- 
ti , ob trianeolam P T S fpecie daram 
( 145» ) & ob trianguUTPS, POS, (ftr 
uMr. ) fimilia, cft etiam OP:OS=Pt- 
P Sy Ad « longirado fpiralit ad radiink 

iTi. Hincqaoque patct quMficcntroS 
& rjtiio quovis VSdcfcribntur circulus fe- 
cann ri)ir!»lem in V & radium P S, in I, pars 
rpiialit P V crit ad partem P I» radii P S, ot 
taneent PT ad toram radiomPS. Qaari 
fi, m.;i)?rifibH? rirrijIor .ni radiis S P, ^I, 
xaucetw utcum%ac angulus T P Sj ^ccm l^t- 
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ralis feu ipfius tangcns continet cum radio 
P S , longitudo fpiralis toca ad ceiitrum uf- 
q^a^ S t ficut ^ l^ieitado tnter duos circitlot 
radiit 8P > &8 1 ae(criptot comprrheii£i , 
crif ut fpiralif tangcns PT, feu ut fecam an- 
guii T P S. Ortcndimus ( i J i ) loniiiradi- 
■cmlpiralis ac^^ualcni efle targcuti PT,& 
Mnen Ipiialit P Y > iotcr pttRii^ drco- 
tang(ntem PT , 10 
rationc^ P I ad P S, qux ' pir /iyj>. ) tiata eft ; 
manculB aotem radio feu finu coto P S , eft 
PTAauM angidi PT8. 

153' Dicanrar radias conftam P S=:«, fub- 
tangent S T — h, arcus quilibet circuli P C 
YclPCLP+PCvcl » PCLP4.PC= 
«1 corrclpondcDt fpiralit radius SX=^ % 
qm crciccntc arcn sr decreftit j erit ob 
triangulorum X K / , P S T fimilitadincm 
PS:ST = XK:VK, <5cob feiiorcs SVK, 
S I) C fimilcs , S K Gye 8 X : S C lco 
PS = YK:DC, ideoqaacxaquo SX: 
S T=XK : D Ci ideft,^ : »=— <f 7 : rf»= 

^ , hinc fumptis flucntibus * = O 

^ L. >, & qoia obi jt = o, nt 7 = 4 , erii 

OzzbL.a, &C ideo * = L a — b L.y=:b L. — ; 

fiitaque datus fii^rii radiui jr cum arco cir^ 
cobiijtj ftn ii^ilo P S Cdobinri Ob- 

iaigeiM%aU4Miks eftctuBis:-^. 

Si •.frh datuii nt tum arcm * tum fu^tsn- 

gtr$ ir dabiiur radiu^ )f ; Poniiur cnimL. A 

' 4 , . 

t & em -j- X t. A= L. ~ , ■dcoque 

JL 4 « 
k k = — , if = — , & hine mtm m s 

»T 

X 

154. Htnc fi mancmibuj radiis S P feo 

4 , & S V vcl S I lcu y, adeoque & L. , 

mutetur utcumque angulus T P S, qaem (pi« 
n!is ram ladio continet , aicai drcnlaria 
PD vclx, coniprebealut inter radios SP 
&SVD, ciitfemperntftibiaRgons ipindi» 

ST, fcu hy quar, mancnte radio Teu fion lOCO 
f%,t&.\)X anguli T P S taugens. 

Ifl* 
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T<T- Tirdcm pofitisj hoc e(!, mancntibus 
radiisS P livc a > & S I fivc y, &c atcumque 
nmaTo angulo T P S > numerus rcvolutto- 
nam fpinlii ioccr ctrculos FDZP^ & 
IVNI ceniro S tC rwlfif datir SPSV 
vcl S I defcriptos eft ut tangens S T an- 
puli TPS, quem l^ralis cum mcdiocon- 
tinct. S:t cnim t CtrcolllfefeDtia circuli 
P T Z P > & n nunierus tnteger vel fradus 
rtfvolmioinun Cpiralis a pwKlo P ad pun- 
awnVimerdfcalosPD^ZP, &IVNI, 



impofitcj gyros comprchcndlt cam rldie 
PS Ipatium duplum trianguli P S T. lifdem 
einin' pofitii qus num. tn* cum (!t ( flg. 
pag.i4i.)PS(4):ST(fc) = XK(-d;) 



:VK=. 



bdy 



>eiii(edorSVKl«i8VX 



z a 



&fiiinptii iaeiMibai« Ador 



S P V = ^ M i^/ua. evanerccute 



4 



-^Xlr. . Quarc ob datas <• , aSc y , 

( per hyp. ) erit n ut , id cll iiameras re- 
Tolutionum inter circulos dttOt Vt filbtan- 

feos fpiralis S T » fen « nngeai u^i 
^PSj qaem (pinlii cam ndiocontinet. 
15«. Spiralis poft ia6nttoi fibi ioper 



h a a — b y y 

hincSPV= i^. Qoar^obiras 



4 « 



= e« fiet 



PSxST 



SPV = *^=s 



= i Triang. P S T. 



LEM- 
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DbMo- 
TaCbn» 

PORUM. 

Sit PQR jfiralis qua fecet radios omnes SV y SQ,SR, &c.in Lieer 
aqualibus angulis. A<^atur reBa P T qu<e tangat eartdtm in ptm- SficuhO. 
ao quovis P, fecetqucradium S(^in T; & ad fpiraltmere0f$^^^ 
ferpendiculis P O , Q O cmcurrewtibm m O , jungam S O. ' 
Diet auod Jl pm&a P Q aeeedam ad muieem & coeant , art- 
gtdm PSO evadet reSka^ & mhima ratio re&anffM TQKa PS 
4Mil P Q ipiadi erit ratio eptaUtatis, 

Etenim de angulis reais 0 P 0 , 0 j^R fubducantur angu- 
li aequales SP^, SQ^R., & r^ebunt anguli aEquakaOPS, 
O OS, Ergo ciicultis qui 
ttanlit per pun£U O > S, P f 
«lanfibit ( r) eciam per pun- 1 
£him Q, Coeant pun£ka \ 
P 6c ^ , hic circulus \ 
in loco coitus P 0 tan- \j 
get fpirabm , iJcoque P^ 
perpendicularitcr fccabit re- 
dam 0 P. Fiet igitur 0 P 
. diamcter circuli bujus , 6c 
angolua 05? in fismidrcu- 
]o>te£^8. O» E, D, 

Ad 0 P deidttantut pofpendicula , S£, & ( ) li 
nearum rationes ultimae erunt hujufmodi . T 0 ad P D ut 
rS vel PS ad P £ , feu 2 P 0 ad 2 P S ; item P D 
ad P 0 iit P O ad 2 P 0 ; & ex aequo pcrturbat^ ad 
P0mP0ad2PS. Undc fk P £ ^ «quale )c a P& 
O^E. D. N FRQ, 




>.( y ) Tranfibit etlam per ptm(hm ^ 
( pcr prop. 1 1. lii). ?. Eleni. ) 

( z ) Ideoque perpmdicultrker fec^h rt^ 
O P , quas ( Ccr ^.yp. ) perpendiaiUril 

~ P, fiet igit 



e(l ad arcum Q 



igtcur OP diame- 



ter drcoU hajns ( ftr prM. 19. /i^. 
Ekm. ) & angaliii O S P ia (enitdrco- 
lo reaus ( |>fr frvfb 3I. Ij^ f. 
Tom. 1 i. 



(a) *£iBiiMWWirjriaiitr«ft«»«. Q«>> 

oiamlinete PT, D Q, E S ad P O nor- 
aaiM» loot parallelae, erit (per prop. lo'. 

Ete". )^ Q : P D = t S vcf P S : 
P E, & ob Gmilitadioesoi ttitiMBfloiimPiO, 
FES,PS:PE = PO:P?, f»»'^ 
iPS,idco<iuc TQ:PD = iP0:2PS. 




1^6 PHlLOSOPHliE NaTURALIS 

PROPOSITIO XV. THEOREMA XII. 

'l^BBR ^ fvigulis frt recip.-oce ut dijlanna locorum 

S-cuKD. ^ centro im mbili , fttque vis centripeta in duplicatd ratione 
Sect.IV. denfttatfs i dico quod corpus gyrsri pote(l in [ptrali, qua radhs 

JAL 

Ponantat quc in fupc- 

riorc lemmate, & produca- 
tur ad /^, ut fit 5" \ 
squaUs SP. Tempore quo- 
vis, in medio rcfiftente , 
defcribat corpus arcum 
qu4m minitiium P £c 
tempore daplo atcumquiott 
minimum PR > & decre- 
menta horum arcuum cx 

rcfiftemia oriunda , (ivc dcfeaus ab arcubus , qui tn mcdio 
non refiftente iifdem temporibus defcriberentiir, (^) crunt ad 
invicem ut quadrata tcmpotum in quibus generantur : Eft ita- 
quc decrementum arciis P ^ pars quarta decrementi arciis 
P R. Undc etiam, fi areae PS^ aequaUs capiatut aiek 

eranefceDteJii P Q perpendiculares , pwi- 
dum O efl cenatm» PO radius & i P O 
J"— dicali IpMem ofcukuiiu io P 
( rxi. m. u ) 6t ( fet km. 7. lA. t. ) 
PQ huius circuli arcus vcl chordje ; arqae 
adeo ( ex naturi circoU ) at^iciilk F D Hl ad 
chordamPQ i^PQ ad diaioctnm »P<X 
^»re ex *f» fem^Mt iScc 

( b ) ♦ Enm td invUem. C&m cnim 
refiilencia pcr «rcam P R conGdirari po(- 
fit taaquam vit retardacrix c 4 )> decremeiio 
t» arauijn oiiramonim P Q , P R CK fcfi- 
(lentiit oritmda f-ant ut fpatia quae argen- 
te yi acceleratrice redrtctici* xquali cor- 

pui delcriberct iit2ero temporibus quibus ( c ) ♦ Vndi etiam Ji »ea. Corpos ei 
dcfetibit arcat illoe P Q > P R * Qnv^ Telociiate quam habet io loco P , tcm- 
ilecicmemilla fimtaiqindndat^mponiili poribus K<}uaUbus deraibct araii qniaa 
^ilim^mimmCt^LmhX.Uk,u'y miaimoiPs^ S V|iaaediOMoieiiaeo- 

tc » 
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O Sr y erit decrementum arcus P aiquale dimidio lineolae Rry Db Mc- 
laeoque vis Tefiftenase vk oemnpetft (biit ad itivioem ut li-^ 
neofae | A r & quas itmul genenuu. Qaoraam vis tentripeta, ^ 
qua corpus urgetnr in P, ( <^ ) eft ledproc^ vt SPq, dc ( ^ Secukp. 
C*) Um» JL Ut. I. ) lineola 7^ , cpm vi iUa genetatur > eftsECT.iv. 
in ratione compofita ex ratione hujus vis & rationc duplica- p»»''- 
ta temporis quo arcus P ^ defcribitur ( nam refiftentiam in JjJJ'*'' 
h^c cafu , ut infinitc minorem quam vis ccntripcta , negligo ) 
erit T J^x S P ^ y ideft( per lemma novi/rmum ) {P Q^q-A 
SP i \n ratione duplicata temporis , ( 8) idco(]ue tempus clt ut 
P^x^SP; U i^) corporia velodtas , qua arcus P 



ilb tempoie defctibttur, ut ^ ^ s P * ^ 

tn (ubduplicata ratione ipfius d P redproci. Et fimifi argu* 

mento , velocitas qua arcus ^ R defcribitur > eft in fubdupli- 
cata ratione ipfius 5^reciprocc. Sunt [autem arcus illi P ^ 
& ^ R ut (•) velocitates defcriptriccs ad invicem , id efl , 

in fubduplicataiadoneS^ad^P, five utS^ ad V^SP%SjQ; 



te j Sc arcnt P Q > Q R in meUiorefifteii- 
te» ft erit(«ar4M.«)4Qq = Rvj 6mt 

autem arcx P S q fic q S ? arquales ( fer 
frof. I. Ltb. I. ) ide6que ob areas P S Q i 
& QSr, ctiain «qualcs ( «er hyf. ) erit 
PSq— PSQiea aiea Q S qi mfaHi 
qSr— QSr, fturSv— QSq, atllipc 
area r S v xqualn cft z Q S q ; fed demif- 
ils ex cenizo S ad tan^caies Q T & r t 

Ser panAa Q & r daOai perpendicolis 
T & 5 t , arca crantfcens Q S q cft 
iSTx^iq, ik:atea rS»,elliStKrr. 
Qaart STxQq W|unir iStXrv, 
cocumibus pundii 1' & V , fit S t = S T atqud 

adco Qqs^jr v , & tQq= r v. 
sgimrfeprt towieritnw4Qq=R^> 

4 Q q_i Q q, fcu 1 Qq = R V — r v r: R r, 

6c idc6 Q q = ^ R r. Iiaque eodem tem- 



Q q , feu ^ R r* Tis ceutripeta qui oorpos ^f^- 
k tangente P T ( viA /^. tm. ) ad pw- 
Auffl Q araU P Q retrahitur, generat de- 
crementnm T Q , & ide& vis refiftentiB eft 
advimoeMripatainai^Rr ad TQ, ( fKr 
«r. 4. tem. X. ) atquc htec omnia genc- 
raliter obtinetu , quscamqae iuent tum 
curva P Q K « cajos proftrietates nondum 
adhibnimoff lon vii coixriptta > tamrcfi- 
ftcmia , tam velocitis corporif. 

( d ) ♦ f/? rffifwe m Sfq {\Ct hjTp.). 

(e) » titLm. X.Conr^i' )• 
(g)«Uiaf«eiM9«r.(Ne«laai fi»- 

•Oiortedatl^fjiin&fr 

( h> * £1 tvrfmit v^oeitat. ( 14 ). 

(i ) 4F C/r %thtbmi dejcrlmrictt ^ bni- 
ffmC 11 ), quia arciu illi PQ, &QR> 
aniualibui WMfHDim ,defcrib«na« ( pfr 
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De Mo- &. (^) ob aequales angulos SPjQySj^rU aequales areas PSO, 
TuCoR-n^v, ell arcus P (9 ad 
'l*b"' ^^^"^ £ r ut aJ"SP. 
Secund.^^C^ Sumantur proportiona- 1 
SEcT.IV.i^'^ confequentium difle- \ 
Fitop.xv.Vettti9 y & fiet arcos \ 
xir"" aicu m R r ut 

v^ SPx^^ , feu 

j,^^. Nam pun& P & 

^ coeumibu s, ratio ulti- 

fiia SP — yT SP X SP, 

^-6 ".^- «SuSjtatis. <Juomam decremeiitam afcda 

Pj^, e\ reliftentia oriundum, five hujus duplum Rry (») eft 
ut teMentia 6c quadratum temporis conjunclim; (o.) crit re- 

fiOeiitia ut Jj^^^^p- Erat autem P ^ ad Kr , ut S ^ 

ad 





( fc) * Ibef «fMbf infaliir. Ek cen- 

tto S 3^ tangente» P X , Q Z demifTa fint 
perpeadicuU S X > S Z j & arec SB^«t 
PSQ & QSr, enuit ^ SXxPQ» ft 
.3 S Z X Q r , ide6que S X n<I S Z ut 
Qt ad P Q i fed ob angulos fC«ao» ad X 
& & angHios seqaalct XPS A STQS 
fferlem. }.) fimilia funt triant^ula SXP 
«SZQ, Sc idc6 SX:SZ="SP:SQ, 
9nRliiQi:pQ=SP;SQ. 



( 1 ) ♦ 5Mm«ii/Hr froportionaJium &c. 
Cii m enim fi t ( ftr dem. ) PQ:SQ=:QR; 

v/^SPxSQ^&PQ: SQ -Qr:S P, 

crit etiaffl Q r : S P c: Q R : SPxSQ* 
* dk FQrSQs sQf Krs 

SF».^ ^SPxSQ, ftliiBcPQ:KrsSQg 

( m ) * JE/J aqualltath. Efl cnim S Q 
= SP — VQ,&proinddSPxSQ = SP» 
•— S P X V Q , ideoque extraheiido r»- 
diccm quadratam ( per fomulam lib. i; 

Sfx. ) fitv^SPxSQ=SP-.iV Q-»- 
^ g p — ficc, in infinitom i caKcri m&icr- 

iBim poft fecundora n^ligt pofltim , qoia 
tonaibm f Sc Q , evaneteunt rerpcdc 
VQ, & idcacrit }/- SPxSQ sSP.- 

J VQ, ac proind^ J V Q=S P — ^SPxSQ. 

( n ) * EJ} tu refijkntia & fmtthMmm 
temportt tenptnUim. ( Per ccr. 3. Lem. 
X. Jib. I. ) 

(o) Erit rtfjlemia &<. Nam icrocui 
«ft«PQx^SP(«r0nii.> 
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Rr i y P DbMo. 

6\P coincidunt, & angdus P^£fit reaus; 6c (p) ob fimi- v^- 
Ha trianguh P^Oy PSO, RtP 0 ad i ut OP adTH,o.r 

O S 

i 0 5. Ed igttiir Qp^sp^ tfefifientia » ( ideft , in m- 
ttone deniitatis medii in F 6c fatione dapfioiift^vdodtatis con- 

jundlinL Auferatur duplioata ratio velocioikifrf nempe ratio 

OS ^ 

& manebit medii denikas in ? ut q^^^^ Detur fpisahs ; 
& ( ' ) ob datam rationem O $ ad 0 P » deflfitoe medii iti 
tn ? ent ut In medio igitur cujus denfitas eft recipro- 

'ce ut diftantia i centro SF 9 corpus ^no poteft in hac 4»i- 
xali. £. D. 



(p ) * £» «ft jM« ttlmgtlt PPOi 

P S O , angulus P S O ( p<T Lemma novip- 
fttum ) rc^us el^ & ideb art^ualis aQgoio 
.Ctiam re^o P V Q , & prz.'crci fi ex aa» 
golit redis Q P O & V P S ftibdiicatur 
«ommunis angolus QPSj remaoeot zqaa- 
lcs VPo&SPOi QuarfcfinttolaPYQ 
<c FSO iiwt Onulia. 



ix] * Oh dmam rMkmtm O 5 «d OP. 
Diii rpirali datur angultu QPS & hinc 
tB Triangulo S P O datur angulot S P O 
ciun iflo Q P S rc<!him facieut, datttf cdaai 
ttfba P S O ( fer Lm. i. ) acqu^ ideA 
triaoguli P O S anguli omn'! daiituri 9t 
proiiM^ dati» ratio OS ad OP* 
T, 



150 Philosophi.e Naturalis 

DbMo- Corol. i' i^) Velocitas in loco quovis P ea femper efl: 
TU CoR- quacum corpus in medio non refiftente cadem vi centripe- 
ta gytari potcft in circuio , ad eandem a centro diibntiam 

Sfcund. ^ 

Sect IV 0 S 

Pior. zv; ^^M. s. Medii deofitas » d datur diftanda S Pf tSt ut 

xn. _ 0 S 



0 • 



iin diftantift iUa non datur > ot 







OP^SP' ^'^'^ indcfpiialii 
ad quamlibet tnedii denfitatem apcari poteft. 

CM. 3. Vis Tefifientis in loco quovis P, eft ad vim ccn- 
tnpetam' in eodem looo ut | 0 5 ad 0 P. Nam viies iUe 

funt 

( r ) « P«briM« ibM pmii P 6«. 
* Gyremr oorpoi ia HMsdio non refiftemc in 
ctrrulo P Vninio P S defcripco > in eoque 

K!i-.eatur vi ccntripcti quxfiteadem aim 
iilaqua cofpui urgeiur in pundoP fpiraii* 
( tidtjig. ttxtiit ). Somanir in radio P S par« 
ticuia V X zqualis T Q , five fpatio qaod 
geooratur per vim centripctam qul cor- 
pot retinetur tn fpirali in F , dudiqtte 
ciog^e ¥ Z, i pundo Y ducatnr per 
cemrpm Itnea S Y 7 id Tangentem vA 
^ne , Y y erit rpatium quod generatur 
per vim centripetam qui corpus in cir- 
culo retinetur , fed cocuntiboi pun^is P 
& Y , linca y Y fit ultimd parallela li- 
ncae P S , ideoque y Y fit SEqualit saniai- 
Ix F X , five T Q. Cum ergo cadem fit 
ti« cencripcta tam in Circnlo quim in (m' 
nfi, 8c ipma «qaalta y Y«c TQ ab lUI 
vi eentripcfa gcncrcmur , a^quali tempore 
oninque generabuntur , uivde eodcra tem- 
fMore 4)00 corpit ia ^rdi to Q perreiie- 
rit> eo iplb tempore perveniet in Y ia ctr- 
culo ) velecttas ergo in fpiralt ertt ad ve- 
Iocita:cm in hoc circuio ut tfl arcus PQ 
ad arcum F Y > (ed ex naturl fpiralii per 
.Lenni ni. eft PQsyr T Qx t P S,ac 

ex natura circuli tftPY=v^F XxiPS 
& ex conftrnJ^tiorx cum fit P X = T Q crit 

P Y v^ITqTTf S"crgo P Q = P Y , 
ergo velocitas in loco qsovis fpiralis ea eft 
^uicoin corpns eldem vt ceatnpeti in me- 
dipmm fc6ilciite ad cuidem cntt» dt- 
§>nitiin gyxwi poMfti 




(t ) « & hitJrMir &t. « Ftngmnv 

duo media diverfte dcnfitatisj ta''a ramen u: 
in fingulo medio den&as in iocis diveriis tit 
recipxi w diftmdi loooomi i ccntra. 
Snmptt verd io otroqae tBqitiU k aeam 
diftandl S P , fit ratio denfitatis priorts me. 
dii ad denfitatem pofterioris in eo loco nt 
« ad f , ea ratio eadem erit tn alii qul- 
cumqne diftantil 3t eaitiO> puti in diftan- 
tii SX. Nam io niioqaomedio denfitasia 



Peiitad 



ioX oi^id^» 

ImqaofiiQ pcioioiaodiodeafitasin p fiio- 

d xS P 

rit m Oy deofinc iaXoricot " gx *^ 
fi itt ftcvado medio dcofini to P Jiwic 
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funt ad invicem ut { R r ,^ . 

& r ^ five ( » ) ut 

hoc cft, ut^rO & PP, 
feu ( « ) i 0 6' & OP. 
(T) JHtk igitur fpirali da- 
tur proponiorcfiftentiae ad 

vim ccntripetam , & vice 
versa cx data i\la propor- 
tione datur rpiralis. 

Corol. 4. Corpus itaquc gyrari nequit in hac fpirali ? ( * ) 
nifi ubi via reUllcntiaB minor cft quam dinudium vis centripc- 

tss» 




De Mo- 
rv CoR- 

PORUM. 
LlBBR ' 

Secund; 

Fkop. XV. 

T H ■ O K. 

XIL 



ui b drnntat in X erit m 



«SP 



S X 



eft Tcrd 



(n) * Svtm &t' Nam ( prr Dcm.) 
PQ:Rr=SQ:iVQ>&(perUiB.iO 



"Sx— sx 

bus ir.ediis denfitatei crunr ubique in da- 
tiracione « ad ^ > iu »>)uahkui k centro 
dUhmiif. 

Si iiaque data Gt (piralis qiuc in mcdio 
priore dcrcribitur j inveniri poterii illa 
in poAcriore mrdio delcribi poflet s 
nam fainpa diftuitia quAvis S F ^ £ut « ad 
. OS AxOS ^ . . 

OP «xOP 
lllc Dovifpirali incerccdct inter Uneas > li- 
Mii O S & O F correfpondentes , five 

Sanguluf S in Triangulo O S P cft re- 
t hzc «rit ruio ioter tinum anga i 
qaem fach liiiea P8 CUIIl pcTpendiculari 
ad cv.i-v.Tn' j S< K -d \ m i quo fir.u dato 
Cjuique .ingulo , i^Udii> obunciur ad hanc 
flnedii dvMitatem aptata. 

£x oiiUnii iiluftnnir quod prtecedit ia 
hoc ipCo Corallvio > 6 dns fpinlt* in 
divcrfo mediis delcriban iir , medioruai 
denfiutes io cadcm diftantia erunc ot 

os 

, fed fi diftantia a Centro diverfsc 

fumamur » Rmo inverra diftantianun eft 
) crvflti|ae idoo 

o s 

OPxSP' 



bus, eft SQ = SP. 

(x) * Stm S ic 0 P' Qoia triaa. 
gulaPVQ, PSO fiaiiliaruntCeitDeBi.) 

c!tiVQ:PQc: jOSrOP. 

DMi ipmjfirdi. Nam dail 
rpetat; trianplain PSO( ex 

Dsm. ) & ind{} d.nur ratio O S ad O P, 
& viccversl data i.ac ratione , daiur Ipe- 
cie triangulum reclunguluni P S Oj & hinc 
datur angulus POS nqualis ai^ulo Q PS 
quem fpiralit cum radio continec , idr6qae 
da:ur fpiralis. Its caim d ■.tis Sc afTump- 
to u( libct radio S P , dabitur fubiangens 
rpiralis Logarithmics t feo tangens angu- 
li QPS, & hincdat» anguloquovis PS R, 
dabiiur radius S R cum pnn^to R in fpira- 



" («53 ). 



Caainiin TitnfifteniHefitadviaicei^ 
iripetan at ] OS ad OP, & ad dimidium vis 
centripetae m ^OS adJOP, fcu utOS 
ad O P , fitque trianguli redanguli P S O 
( Lem. ).) cius O S miiius hypothrmisil 
O P , manifeftum eft vim rcfiftcotitB loir- 
ooren cile diaidii vi cenuipctl. 



tt€. 
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DEMo-tae. ( ^) Fiat refiftcntia aequalis diniidio vis centripctae , 6c fpi- 
TU GoR-j.alis conveniet cum linea reda P S , inque hac re£la corpus 
^ti^BR ^^^*^^^*^^^ centrum ea cum velocitate , quae fit ad velo- 
Sbgund citatem , qua probavimus in fupcrioribus in cafu parabolx 
S£CT.IV.( ff^or. \. Ub, I. ) defcenfum in medio non cefiftente fieri » 
Psop. 3(V.in ( b ) (tibduplicadl ratioile umtam ad* luunienim binaiium. ( ^ ) 
theok. £tteni(K>ra<lefcen8CU hic erunt ledproce ut vebcitates » atqoe 
ideo dantur. 

Corol. $. Et quoniam in aequalibus a centro diftantiis vc- 
locitas (<^)eadcm eft in QpicaU F R aique iniedal SP , 6c 

lon? 



iemuripei* &c. Ide^qne OS9qaaUiOP,& 
pundo O in infinicum abeunte, fiet O P per- 
pemiicuUris ad S P> & anguius PO S tpfi- 
«qualts angolus Q PSqudm Ififnliioott- 
upetf cum ndio PS ev>iie.ftet»ooafeiiieii(|«t 
proinrld rjnnlncnm KnelrediPS. 

( b ) * /« fubduplicoM ratione utitaiit , 
Nam ( in thtor. X- iib.t,} corporn iomc- 
dio non refifteme redi adeoM rebdtat 
in Lco quo, ij P «qualis cft veiocicati 
qud cor^us ad diliantiam dimidia^jii cen- 
trO) leu addidamiam jSP ciipaliuii de« 
fcrtbere poteft, Sc (fereor. i.huiut ) Cor- 
poris ia medio refiitentc fpiralera lea rc- 
clam P S cum^ qui Ipiralis conveaire (kp- 
poMtar deIi:ribcotii velocttat ta eodem 
looo P sqaalsi cft vdodtiti qnicam cor- 
pus in medio non refiftcpte gyrari potcfl 
« in circulo ad integram diltami.im S P. 

Scd veioduies corporum direrfot circu- 
los detcribeiitiam ) in bypothefi quod vi- 
rCl cemripetK lunt rcciprocc ut quadrata 
fadiorum ) fum iriiir lc rrciprcce in Kn 
dtoram ratione fiibdupiicai^ ( pn pm\itrj. 
cor. 6. frop. 4. Itb. i. ) adcfSque TOlocit^ 
in circul» cujus radius S P eft ad velocita- 
tcm 10 dxculo cujos radtas ^ S P> oc ^ 
ad , fiveotT. adt/*!, eriterfOTdo- 
cita? corporis in mcdio rcflftrntc pcr re- 
dam PS defcendentis ad vclocitatcra def- 
cendentis in medio non refidente pcr rc- 
dam eaodea 6c io eodemloco P e»ften> 
oti «dV*»' Q.E.D. 

# Obftmdani nift ^aM vdociiMi 



initialesutnnqae debeotcfia ftcaodifliLof 

gca\ qux in rcliqao mom obcinetj lioeeft 
vclocifi)^ initialis in mediorefifteztte eflb de- 
bet zquaii; ccleritati qui ccrpus adeamdem 
iceniro dill.intiam tn mcdio nonre(ifteote 
circuium di lcriberet , 6c veiocitas initiaiil 
tn medio non refidence aeqoalis efiedcbet 
vclocicaci qui corpus ad dimidiam i cencro 
diftantiam in ae4io pon t^ifilfafjt in ctccti^ 
revolveretar. 

Quoi:ijni itaquc vclcritaj qcrporis in mc- 
dio non rciiktenic defccndcatis daou ( ftf 
llwar. X. lib. i . ) dabitur ctsana valQCMP 
tn medio refiftente defcendends. 

( c ) ♦ £1 wmporj (Lfientm , hie p 
eruntreciprocctttve!ociiatesjafqiti'iiU6 *' ' 
d*nttir. Nam momcma teiupocts , 
quibtts corpora duo tn merfio refi- , 
(leiite in cr dcm noii reCileine dc- , 
li::ribunt (patium idem quam mini- 
mum R r> >unt uc curpo:um veloci- 
catnfOciproci( la )idfftu! 1 & .! 
I dii«a j ( ocr modft dt monllrata ) ' 

a Jcn.-;uc in il.iidrati: nc. Quar(i(pfr 
(or. Lem- 4* Ith. t. ). ten^pofaioca 
qoibos corpora itta idei» (paitMim 
quodvis P R df fcribunt , funt ectam 
in cidcm dai^ rationc ^ i' ad i , (e^ gt Te> 
locitaies rcciprocti. Ciim tgitar ( |er |Nyip 
16. & }7. iib. I. ).deaurtempus qoo cor- 
pus in medto non refifteute cadendo fpatittm 
quodjibet defcribit , dabitur quoqac tempus 
quo corpus to medio refiftcnte ^aciBD 
qoodvis dattun Gadeodo petBa a r fc 

(d) EadMi ^ja^il^ ( Ftr com: 
hujgs. 
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tudinem leteP^eft inda- 
ta fatione^ ( ' ) nempe in n> 
done OPadOS; tempus 
deiben868 in fpirali erit ad 
•empus defcensiis in rec- 
ti SP m (f ) cadem illa 
data ratione , proindcque 
datur. 

Corol.6. SiccntroSin- 

terv^allis duobus quibtijf> 
cunque datis defcribantur duo circuli *, & manentibus hifce circu- 
lis , mutetur utcunque angulus quem fpiralis continet cum radio 
PS: numerus revolutionum quas corpus intra circulorum circum- 
ferentias , pergendo in fpirali a circumferentia ad circumfcren- 

P S 

tiam» complerepoteft» eftut(s) five ut tangens anguU 

iUius quem fpiralis continet cum radio PS; (^) tempus vet6 

OP . 

levolutiozium earundemut^-j» id eft» ut fecans anguli ejul^ 
dem» vel etiam reciproce ut medii denfitas. Ctz 

hoaiologa in dati illlntione longitucUais 
aempe ipiralit ad loncitiiidiiiem VS» 
io mioDC O P ad O £ 

P S 



tdCoiu 

FORCUi 

LlBER 

Secukd. 
Sbct.IV. 

Piiop. XV. 

TnAOft. 



C »n ) 

(f) * 15 7. 1d eddtm llla mumt- Spa- 
tia cnim vclo^icaiibus xqaalibus & unifor- 
anibiis dercrtpta fant ut (eaipora qoibiis 
delcribaBUir; ondd (i fptral» P Q R Acrc» 

^laP"?, divilz intcJiigantur in partes quam 



( g ) ♦ Efi «'Q~g /t* «» tangttu Mguli 

&c. ( y ). ^\ autefn finni ton» fit r , 

cum fit O S , a(i P S , ut finus totus ad tan- 



nuiamas toiis propo^ionales , quod fit' gentem anguli P O S , ico annili aeQuali* 
dcm pundla diTtfiooum in Ipinili & in ra> F S 

dio F S jtcentro S sqaicUftant ( j {a )teni- Q P S , erit tai^i» illa 
jMra quibos partei illae' qtnni Bunimae tn 



(h)* Ti iiia a i wrt > w p fa ii i » aai a wwa- 

OP 

deai w U ^ » mftemt &c. Eft 

enim tcmpus illud revolatioautn inter tar- 
<Mio( dnos datos i ad tempus dclceoids per 
pmem iHam redz P S tmer diauoi 
comemam lu lofigirado revolodoiMai il> 
larura ad partem hanc redse P S ^ drailtt 
duobus imercepiam ( if7 )i fcd motalo 
tempos dercensns iu rccU P S per Ij^aiia ntcttos^ae «igiil9,9iem ipitaUa oooiiaic 
7lnw> Xt V! 



fpirali & in rccli P S homologa! defcri- 
iMintiir , erunt ut ecdem partes , leo in 
dati ratione , fiqnidem veiecitat in fpindt 

& in rcdla PS ijnis pnr.iflis i cemro «• 
qaididaiuibtts lunt aequ <Ies cidem> nempe 
celeritati corporis ctrca idem ceotmm ad 
candcm diftaotiam in circulo rcTolventis ; 
Sde^qne ( per ror. Im. 4.1 lib. i. ) totum 
Cerapus deiccn5ils in rpir.jli erit ad totom 



154 Philosophije Naturalis 

DbMo- Corol. 7. Si corpus in medio , cujus denfitas eft reciproc^ 
TOGOR.-y( diftantia locorum a centro , revolutionem in curva quacun- 

LiBBR AE B circa centrum illud fecerit , 6c radium priii^um AS 
SscoifDu €odem angulo fecueric in B quo prit» Ui A ^ idque cum 
Sbct.IV. vdocitate qac fiierit ad vdodtattem fuam piimam in A red- 

Fftor.XV. ^ 
Taioft. 
XIL 





proce in fubduplicata ratione diftantiarum a centro ( id efl , ut 
AS ad mediam proportionakm inter AS6c B S ) (>) corpua 
iBud peiget innumeiaa confimiles fevohitiones J? FC, CG D » 
&€• nceie » interie6tiombi» difiingaet ladium AS in pas- 



icuiB ndio P S looj^t^do wvolQtiooBiB n^* 

ter duos circuloc datoi comprehenra eft 
nt fccans angali iljius ( 151). Quar^ cilm 
'4^1001 fit trmpus defcensiU per paiMm dl- 
,taBi reds PS inter drculos datcs conten» 
. itm* ciit trmpoi levdodoiitun ioter cir- 
coki w AcMv ai^ qnnaT^nlit coa- 

liimcamndioPS m ^ } Si^enim 

fnn» totm fit i , erit O S ad O P ut i ad 
fecantem anfuH P O S fcu Q P S , & idci 
OP 

iccui. cft Pondi daiA nOi P 



tes 



09 



deniltas eft m ^ieciffOGiC /ir rar. 

br/H/ ). Ergo &C. 

( i ) ♦ Corfiu Ulud ptrgtt &(. Cca- 
tio S & radio dato SA deftript» imdli- 
gator fpiralis Loi^rithiDica qnx priAl re> 
Tolutione abfoluri > tranfeat per pandun 
B datum in radio S A ( 15 }. ) & fpiralis 
ilU fuis iianper Gmilibm revolwioiiilias 
diflinguet ndiom AS iopanci AS > BS» 
C S, iJ S&c. co.itiiiUL proi)cnioru!es( i ^o). 
Ftngamuf cii^m ^oud iiidem folius ^uai 
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tes A $i BS, C Sf DS9 &c. conrinue proportionales. Ke- Dp Mo- 
volutionum vcro tempora emnt ut perimetri orbitarum AEB y'^^ Cor- 
BFCt CGDf 6cc. direac , 6c velocitatcs in principiis -^»'£JJ2i 
jB, C, invcrsi; \A t^y vx AS^, BS^ , CsK Atquciempiif|E^uND. 
totom, qua corpus pervenictad centrum, crit ad ^empus re-|^'J^y, 
vobdoius primX) utfuiiuniaonaniumcontiiiuepropoitioiiaUumTHxoK.' 

{AS^y BS^f CS*9 pergendumininfinitutii» adterminompci- 

mumyfS^j ideft, ut terminus ille primus AS^ zd difieren- 

tiam duorum primornm AS^ — B S^, five ut j 5 ad 5 
^uam proxime. Unde tempus illud totum expeaue invenitur. 



( m frof. if. ) corpus ailqood P in me* 

dio ')\ii\x denfitatis Ipiralem illam Loga- 
rithmicam dcfcribat , dum corpus aliad Q 
iii dho mcdio defcribit curvam A EBFCS 
4c ia iirUem icemro S-diftaQtiif (kii6n- 
tes dnoram tnedtoram enmt tn dati rttto- 
ne, cum in u;roque medio fit ( per hyp. 
cor. kujtu Scttr frof- i} ) denfitas ta lo- 
co A ad dentttatem in loco Bj utS B «4 

5 A. Simili modo velocitates ctepomm 
P & Q in loco B , crunt ut eorumdem 
vclocitates in loco A , fcr frof. i^. & 
kjff. ewolU hujut ) idedque io dati ratio- 
ne ; viret awem rentripetas qaibof coifw 
r3 F <Sc Q urgentur , Ibnt in utroquc me- 
dio iililem in locis exdem ( fer hyp. ) , 

6 tandem ob angulos ditai quot tam fpi- 
ralis Logarithmi(;a, quimairra AEB Cipil- 
rinct cum radio A S , dire^lionet motiiam 
in utra4ue cur". a parcs luiic in locis A & 
B, Quar^ pollquam corpus Q primi re- 
Tolwtoae AEB ablblutl, peryenit in B, 
pcr qaod pundom tranfit etiam fpiralis 
Lofi;arithmica , eodem modo determinatar 
ad xmolandnm motum corporis P fecun- 
dam liiam revoliRioaem aUolvefuia^ ^ito 
determinatam Hmic in loco A ot «Mnn* 
laretur motum corporis ejufdem P pri- 
mam fuam revoluiionem pcrficientit » cjUn 
( fer dan. ) omnia paria Cnt in locil B 
&: A vi lclicet mediornm denfiiatet, cor- 
pcrum vclocitatcs j direAionet, yirefque 

— ^ - — ibcaiid» ^ 



ralis Logarithmicae reroliuio k pundo B 
ad pi"^"" C piiori k pondo A ad pao< 
&am B abfolnHBfiiailit eft ( t ) , necef- 
fum e(l ut ficnilda qooque curvx revo- 
luiio B F C prtort A E B fit funilis i 
Et ftmili modo oflindetur reTolotionet 
orr.nes B F C , CGD &c. 8c motuscor- 
lioris Q 03$ abiblventis eflc inter l'c fimi- 
le$. Eront initur rt , c^uiiop.es A EB, B FC, 
CGD ^crut radii A S, B S, CS dcc id 
eft, Mittiimd proportionales , 8t ob (Iroi- 
litudinem mo:uum in jTmilibus rcvclutio- 
nibus A E B , B F C &cc. & ex ccntro S 
dndiu intelligatur radius iw ro ln i i e i BC » ilto 
(ecani in F > K , G Scc qux erant io re- 
volutionibus A £ B , B F C Scc loca bo- 
moioga , crit velocitas corporis Q in lo- 
co £ ad velocitacem ejus in loco A ui ve- 
lodminF ad vclocitateminB> &:proin- 
dc velociias in E ad vclocitatem in B, 
Ht velocitat in A ad vi locitatem in fi, id 

cft, ( fer hyp. cor. hujut ) ut B S « ad AS ** 
ffd [cmpora (juibus lj^;atia homologa quatB 
minima in locis £ & F dcfcribuntnr fmt 
ut fpatia illa diredd 8c vcledtatet inver- 
si ( I z ) j Quarc ciim fpatia homologa ia 
locis E & F fint nt radii A S & B S , 

8c velocitaces ibidem ut A S ' & £ S ' in- 
fCiid( exdtm. ) tempus quo findnm nu> 
nininm rerolotioais A £ B delcriUinr eft 



ad 



qno diQlcribitar fpadnn lMKne> 
V» lo- 
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De Mo- Cbroli S, Ex his edam praeter propter coUiEcere licet moti» 
Tu CoR-corporum in mediis , quorum dcnfuas aut unifonnis eft , aut 
roRuM. qj^m qpamcunque legera aifignatam obfervat. Centio S., in- 

Secund. 
Sect.1V. 

Tnmlu 
XU. 




* 

teiv^ continue propombnafibas S^, $B, SC, &c. ddbi- 
be dcGulos qootcimquet U ihitne tempns levokttionnni intcr 

peri- 



B 8^ > tde^qaeiiidatlnuofie. Vnii ( ptr 

tor. lem. 4- /'^- ) tcmpus totum quo 
Gorpus Q prunam fuam rcvolucionem A E B 
lUolTit c(l ad tcmpus quo fecuixUuii f»> 
VQbttionero B¥C, pcrfiiii in eidem n* 

done AS ad B S ^ Lc liouli arnmm- 
■o BfBtt tempon ttfdati«nuii B F C> 

€GD8cc.«l»ioierftuclaKBs}* 

CS^&c C&migitmefdiiiioaiimteflft- 

ponficat^iaiiuiateiAS^^BS^jCS^ j 



D S ^ ' progrcffooem seonenjcam i» 
infinitnm dcacKentem ooiimtiuu»^ tempw 

torum qae corpus Q , perrcnict ad cen- 
trum S crit ad tempus revolutionis pri- 
ms A E B « fiimma omnium continu^ 

ptDFontoaaiiam A S ^ B S C S ^ HS i 

pergemiam>ta infioiiaflb ad tenninum 

primom A S ^ i poir6 fumma illa c(l 

teianiampnBiam AS ^ « luc terminai 
pnmw addtffsicmiam doecnm priofum , 

oempiAS Nam (cribitiir fic 

leimiiiotuileriei» AS^:BSU;;B8 ^ :CS^ 

sCS 
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perimetros duorum quorumvis cfx his circulis, in medio ( 
de quo egimus , efle ad tempus rcvolutionum inter cofdem in 
mcdio propofito , ut ( ' ) rriedii propoliti denfitas mcdiocris in- 
ter hos circulos ad medii , de quo cgimus , denfitalcm mc- 
diocrem inter eofdem quam proxime : Sed dc in eadem 4U0- 
que ratiofie efle iecantem anguli quo fpiralis praefinita > in 
medio de quo egimiis 9 fecat ndium A S t 9d lecantem an- 
gufi quo fpiialis nova lecat ladium eundem in medio pro- 
pofito : ( ) Atque etiam ut funt eorumdem angcdorum tan- 
gentcs ita efle numeros revolutionum omnium intcr circu- 
los cofdem duos quam proximc, Si ( " ) haec fiant paflim 
intcr circulos binos , continuabitur motus per circulos omnes. 
Atquc hoc pado haud difficulicr imaginari poffumus quibus 
modis ac tcmporibus corpora in medio quocunquc regulari 
gyrari debebunt. 

Garol, p. £t quansvis motus excentrici in Ipiralibus ad 
( ^ ) Ibimam ovaUum accedentibus peraguitur; tamen con- 



De Mo- 

TO CoR- 
PORDM. 
LlBER 

Secund. 

i>£CT.lV. 
f»ot. XV. 

T H K o 

XII. 



=:CS l:OS l,<(c.iaii)finuiiiiij &tilu- 
■10 progrcfionk tennioo cvanelcciue > eric 
fiHnma anteccdentmm, ideft, fummaom- 
ttiam cerjninonim ^uc dicaturS ad liun* 
mua CQoftqHMtiaa , €m fammm om- 
akm terouDoraiii dcmiito primo , oc pri- 

tnos 3(1 rcCBodani j hoc cft S :S — A S» = 

A S i : B S ^ i ond^ habetux dividcndo 5 : 

A S I = AS I ; A S- 1 — B s4 iEftautem 

BS=AS— AB, & ided fiS 4 =:(AS--AB)I 

) « AB ' 

=: ASt — I A S « >C A a 4-t X — 7 — 

A 5 j 

tcc ia infuiiciun 5 i - lii- i • ) •Quapropter 
fi diHantia A B minima fuerit) reipedn 

ndii AS,fictBSi = AS»— }AS« x 
AB> qoiun proxim^> negledis oiftiiMa ca* 
t«m tcfmtiibib^«viMiGcnciliH}cfit igiiar 

S: A S ^ = AS ^ : I AS?xAfi= |AS:AB 
qtum proximL^ ; £t hioc <Lito icmpore 
lAvolntioius ^iim« A£ B 4 lempai co- 
cuffl 910 totffu fcneais ait; ccoiram ckt 



a- 

pecSti infCintm. Sic> cxemplic*afl> AS 

iid A B ot 500000 »d 1 3 Sc tempus primz 
rcvolutionis = i > erit tcmpus totum 
= zcooooo , qu.\m proxim^. 

( k ) * In mtdu) de quo egimut. ( In 
prop. i T . & cor. e jus ) > cujas aimiram dcn- 
iuas effc fw^focifi nc waocai toGoraai 
ccntro, 

( I ) * (/* mtiti ffofiti denfitat ( per 

ror. f. hujus ) fuj poT cndo fpirales Loga- 
rithniic.is , per puiiLla A> B, C, D>iB 
utro<^uc medio dclciiptas. 

( m ) * jii^mmmStm&t, Bat 

cor. t. hujm. 

( ii ) * Si hme fiant fSt»t ifttr (irttdoi 
binoj , inTcaiaor in medio icguiari lcx 
qui motut conttnuabitar pcr dfeoloi om« 
nei > fcn, inter circulos omnfs , quemad- 
modum invencis pricribus leriei regularis 
iemumf> cognoiciiur lex qnA ilfai pcogce* 
ditur > tttque ho€ ft£lo &(. 

( 0 ) * Ad fermun ovalium atctdtnii- 
htu &«. Sunt enim Ij^ralet quarum re- 
volutioaefl fiognbi £ai oooccotric» fuot 
9c ad fornura dcailoram aocedoot ; alta< 
«im ccfolwsQoa accsdnuc adJemumova- 
V } ' ' littm 
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De Mo- cipiendo fpiralium illarum fingulai levolutiones iiiBein ab mvl'' 
Tu CoR- intcrvallis diflare , iifdemque gradibus ad centrum accede- 
^LnBBR' fpirali fuperius defcripta, (p) intelligemus etiam quo- 

Sbcukd. i^<io niotus corporum in hujuimodi ipiraUbus pera^^antur. 

SjiSm: PKOPOSTTIO XVI. THEOREMA XIIL 

T H B O X. 

XI IL Si medii denfttas in lom ftngults ftt reciproce ut difiantia locorum d cen- 
tro immobili , fttque vis centripeta reciproce ut di^^nitas qualibet 
ejttflem dijlantia: dico qmd corpus gyrari poteft in Jprali qua ra-, 
dm cmnes dunfro iUo ibdos iuterjeeat in angalo dato, 

Demonlhatur eadem mc- 
tliodo cum propofitione fii- 
periore. Nam fi vis cen- 

tripcta in P fit reciproce 
ut diftantiae S P , digni- 
tas qualibct 5 P " ^ ' cu- 
jus indcx eil « + i : (*5 ) 
colHgetur jut fupra , quod 
tempus , quo corpus deiccU 
bit aicom quemvis P^; 

R r 

«ritutP^xP^|«; & tefiftenda in P ut p^ ^ x SP»' 
five ut —^- ^ ~-<^^ , ideoque ul_-^--— , hoc 

eft, ob datum p , rcciprocc ut SP"*'. Et prop- 

terea, cum velocitas ik leciproce ut £ P f"» denfitas in P ertt 

reciproce ut .SP. Co- 

liam ceuuo ipiraiM pco cIUp6oi'ird <nra- uipeu ^ corpttc arge^ ia P > eil ce- 

Ik ftco accepco. ' ' dpvoei tt SP*t« ^ &( ffrMr.I«m.X 

(p) * JntelUgemtu iidtm ( ttt ta COT. IH- t. ) lineola T Q qux vi ilU gfn:ra- 

fifomoio &e. tur > c(l in racione compofit j rx rationc hu- 

( q ) * CoUigamr m fnffa &c. Quae< j» vis & ratione xioplicati temporis qno 

cumqtie cntm fit vif centriptta , illa c(l arcus P Q «icicribimri erit T Q x S P • + 'j 

ad vim refiftenti» ot T Q ad ^ R r ( prr id eft , ( pe/' Lem. 3.)aPQ'>^SP', 

4o»friy..x^> ^PWtttmiigitiirTbcai; in nciow di^ilkail teB|OM t Uo6|W 
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• Corol. I. ( ' ) Refifientia eft ad inin centnpetam ut 7^^^ Db Mo- 

Gnrol, Si vis ccntripeta fit reciproce ut 5P cui. C ) erit Libbr 
I — f « = o ; ideoque reriftentia & denfitas medii nullacrit» utSEcuND. 
in propofirionc nona libri primi. Sect.IV. 
• Qrol.^^. Si vis ccntripeta fit reciproce ut dignitas aliqua radii xh 
51* cujus index eft major numero 3, refiftemia affiimiitiva xiil 
(t) innegativam mutabitur. Seho- 

„ /1 r.»- . . Qnoniaai dcoremeotitin arcAs P Q ex re- 

temposeftutPQxSPx , & coqwwTe- «leiicii •«■■*«■, fiTihujus duplum R r, " 
loans ^iii wc» P Q illo tempore de- eft «lefillaiiiafcqiwdraiuoitcmpomt 

— fctt— -^i,&fi, ■ - . - . 



PQxSP* SPS Xar" 

aiiBavgiiiiieaco.«tlociM^«Rut Q R id cfl, m Siri w 

j^-u a «'^ PQxSP»x8Q 

deicnMnr etl. ut -j fiiamtem accus r «_ 1 n ^ o S 

iUi P Q & Q R w Telodtam defiatp- OP «t dem. prop. 1 5.)1ioc eft, ob d». 

aiceiadtiincem,idcft,niratieaeSQ< tnm ^' "^^^ tit ' Et 

OP sp.t • " 



ad S P 1 , & ( ftr dcm. frr.p. i f . ) arciB propterea ckoi vdodta» ( «r dbv. ) fik w 

Qr, eftadarcamPQntSPid S Q,Qaara , 

(per compofitionemrationuin & ex sequo) ; — 

n n S VI a 

Qr:QR = SPxSQ^ : SQ X SP i = 



SQin-':SP i"-»,&fump,i,tcr- WiOCilMi» latio j^, 

mtoornm difereniiis Q r : R r=S Q z : dii denfitat in P, 01 7 lCB lecifio» 

SQi"~»-.SPi*"'.QBia»erftSP= c^wSP. 

i_ (t^* ReRJUntia efi ai-^ nrnrift- 

S Q+VQ, lde6vw(j4f.».I.)S P ' mm. Nam VlfCi iUa funt ad inTicem ut 

=:SQ^"-»+i^=:rxVQxSQ4«»-» |ll,&TQ,fifA»iiii:iiI^~^ 

4- &<-. , neglcdbf re%uif terminis refpe- ^ ^ ^ * ^ 

duprioruraeTaocfcemibttfjeritSQx & 7^,hoceft, ut ( i — |n)VQfit 

^Spjn-i =(,_in)xVQxSQS°— ^ P Q, feu ( i — » d )0 S & O P. 

ai^BeadedQr:Rr=SQ:(i— }n)VQ. ( f ) ♦ ^i* « — l» = o. CJim enim 

Em amem PQ: Qr = SQiSPj oodA (|erl8(f.)ft o-|-t=|jeiitnt=«7 

. (exaquo)fitPQ:Rr = SQ>:(i — in) 5n=i&t — in = o. 

VQx SP, & hinc Rr= ( r — I n )- ^t) *U nefttiwm mmsbiau. Tam 

VQxSPxPQ (I— in)xVQxPQ «»mn+ « » «ntBMnenwttj^ 

=-. s Q — & ided n bioaiioaMjer,«chinei— 1», 

«li8PsSQ,igiinina»Qfit Pcom mmiefw nej^f». 

Co- 
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l6o PHILOSOPHIJB NaTURALIS 

DbMo" 

TuCoR. SchaUum. 

Ijbbr CaBterum haec propofitio & fupenores, qus ad media inaequa- 
Sect^IV ^^^^^ denfa fpe£tant^ intelligendx funt de motu corporum adeo 
PROp.xYip2ivorafn , utnwdii en ono cotponslaiieie major jdenfitas qtilm 
theor. ex altero non confideranda veniat. Refiflendam quoque cste- 
^^'^' ris paxibus denfitati propoitionalem eile fuppono. Undeinrae- 
diis, quorumvis refiftendi nonedut deniitas, dcbet denfitas 
eo ufque augeri vel diminui » ut refiftentis vel toUatur exccf- 
fus vei defedus fuppleatui. 

PROPOSITIO XVIL PROBLEMA VI. 

Lruemre & vim centrtpetam & medii refijlentiam , qua corpus im dor 
td fiirali , datd velocitatis Itge , revolvf fotefi. 



Sit fpiralisillaP^R. £x 

vclociiate , qua corpus per- 
currit arcum quam minimum 
P O, dabiturtcmpus, &:ex al- 
tituBine T ^ , quae cft ut vis 
centripeta ficquadratumtem- 
pori|»dabitiirvis. Deindeex 

areaium, squalibus tempo- *JL---r:::::^-^^^^*''^* 
rum particulis confe6lariim 
PSjQ^ & j^SR, di&renda 



Xionll. 4; Medti den^tas , fi datur <£• «„.0 5 

OP , os 

(i-ln)OS oP^' 



O FxSP 



' CoroU. <!• Qu^niam ( eer'. Y'. fr^ 
• ) muuio tUoUi&^uc ^ualii anguio t i« 



PrINCIPIA MA-THEMATIC^. j6i 
RSry dabitur corporis retardatk) , & ex letaidauone invenietur Mo- 
reiillentia ac(") dcnfitas medii. TuCo»- 

POKOM. 

PROPOSITIO XVra. PROBLBMA V. ^^Z. 

Sbct.1V. 

Ex vi centripeta invenienda eft vdocitas in locis fingulis , 
deinde ex velocitatis retardatione quaerenda medii denfitas^ ut 
( * ) in propofitione fuperiore. 

Methoduni vcrotradandi hsec problemata aperui in hujus pro- 
pofitione deciiua,6clemmate {econdo; 6c1eaiorem io hujuuno- 
diperplexis dilqaifitbnibutdiadusdetinere nob. Addenda jam 
Itinc aliqua de vjribus corponim ad progrediendum , deque den- 
fitate U refiftentia fnediorum» in qyibus motus hadenus expor 
fiti & his atfnes petagumuc. 

ot etiam cvanefcat, 9c fpiraliscum radio Invcntis tempore & velocitate, inveoie^ ,yy, 

coDTeniat» velocit» corporis in loco qoo vu i m bt mai. ^ prop. iff. ) reiiftea- 

vit P ci fcrnper eft qulcum corpus in me- . ( i — m ) V Q 

dio nou refiitentc cidem vicemri^tl gy- " SQxPQxSP»"* 

tari poteft in circulo ad eandem a centto ( i — m ) O S . 

diftamiam S P ' prr Cosft. i. Cor. 7- Praf- qp ^ cp »«t i ' * daplica- 

IV. m. r. ) iiqu.c t peir mr. frof, ^"'^ ^ 

15. & tfmi);,ra dcfcensits ipun^to taoi vdocitMia niioaem 977- «nt dcii- 

dato !• a<t cemrum ulque S , fore etiam •■^ 

( j» *^ fny. t*. >ut fpiraUumvarianmt ^ (l — m)OS _i_ 

lorgiiudines i quod obbrvavit Jmbjim Bep- OPxSP SP 

mmlihu ia Actit Kruditotum Lipf. an. ( x ) * {/i in froftfiskmt fuferiart. Sit 

1713. rfii taoc fflateriam ctegeoter tri- . „ » 

^ * Yrt ccntfipcta inPut - ■ . « qae- 




Iq. u. P Q X S P « (lOi vis autein ideoquetempiis utPQxSF« , & corpo- 

1.) cft ut LineoU ^FQdiredtiiJc qiudra- defcribii w j— ( 11 )i ^etenoiiHti* 

nuniemMrii invcnO eriter z-vi i*», '» ^ ,, . 

SP^Xar ■ ameni tcmpore oc vclacit.ti« , invenirr-ir 

. , . , , . ' refi^entia « isaBm «t io 001! la^iote. 

ad cft , ( ftr Lcifl. 5. hujut ) W opT; + v - 

" • X PRO- 



Xofl). I !• 



itfZ PHlLOSOPHljE NaTURALIS 



DbMo- 
Tu Coiu 



PROBLEMA. 



d s 



PORUM. ccntripcta temlcns ad datum pandUm — t j r x i> x N^jr;>--pi> 

LlBBR c fu iu loco qaorif P ot diftanti» f ff 

C P dieiiai CP • leeiMiaiod^ & nedii 
lefiftenna fit nt meifii denfim 8c vdo* 
cttatis di^iiiias quatlibct con)und\ihi } 
lequiritur tutn medii denfitas io locis 
fingulit qu« fi^iac ut oor|ni ia datl 
quivis linel curr* V P Z moYcatur , 
nim corporif velodias & medii it&^mr. 
tiii in kdi fingolifc 



Secukd. 
Sect.IV. 

Pb OF. 

XYlll. 
faonju V. 



*" y d y • t « 

Quar^ fi io akeratri hamm tBqaationiiJii 

loco V d V lcribatur ipfiui valor 3 qoi 
reperiiur capiendo fluxionem aeqoationis 



mR p *fdy ... 

ejnr^ie vdoM dtriib 



fc V * 




pcr -j-qaod dao» eft iaventl vdocit»* 

te V , dabitar me^t denfitii L Q. E. L- 

ifj. Excmpio fit fpiralis Logirichmica. 
Id ilU ob datum angniuin T P C dator ra« 
doFGadCTftajridyj fiicfg^ ttm 

Sy: fi ft id«5 f — -j-i atqoe d f =; 
^^>&«tit ^^~= ^ =— 



Ek litt vet5 habetnr ^ y y — f f z£ 

* » «cvavss^-" » 

■ntt piO cor poris deicen fu iii f cn i m r S 
( n)<t^ tt-^»a 

X ty * 



'i&proafi^enrBic? 



X5I. Dicantnr vis ceotripeu io loco 
P , ^ , refillentie r > fliedii denfitat ft> velo- 

citas corporis , dirtantia P C , radius 
P O circuli curvam ofculantis in P, R , 
oicui V P / ; perpcndiculum C T in tan> 
geotMaPT duflnmp, &c a, b, 



(■—3 \f ce — »» 

tia cft ndptoci nt Gft» 



ntam)fn( 
yCticdCD* 



kv 



fiaat— 7- = 



&r=— r^s iedcft ftnpcr (i7)ws 



Vclocitas igi- 



& hinc fi ponator ms 



critdc«fitai*,«j»-», feaut-pptoifi» 



per aUerutram cx his zqaatiombas ^ ( prop. i ff. ) demonftr.ttum eft. 

— vrfv— ^iy Coro//. t. Per fuperiores ; 



jiabimt. Porti( i^. ) rss- 



_ aBquatift' 
it * oes ( i;8 > ex datA coirpotii veloctwte 

itttt' 



tBrttutat tom vis ccmripcta, (amrefiften- 



vvy 



aa & medii deaStai. Eft eainif 

4mt9lKem ccntrip^i & celrricatCj !a- 
veoittr nun iefi(leotiar> tom medii deQr* 
ftaij ut <iifr«( xfS). 
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e ' ■ Db Mo- 

= ~i^V ff-^tf» •Mqw idMMihTu CoR- 
01 tai«aa P X > te oc ▼dodnt. GiniPOAOlf. 

igM«rfr r=: kv* =-^x( ,jr + c c) = j^^^^^ 

c » , Sect.IV. 



XYia. 




Xtfi. Exfmplam fit in (pirali liyperbo-< 
lici cttios h«c eft proprietas ut & pcr ccn- 
oam C erigatnr ad ruliam C P , pcrpen- 
4icn(arii C X tangemi P X per P da&m 
oocnrreni in X fit fabtangem illa C X 
COnAans. V<-IocitJS fit ut tangcns P X , & 
refiftentia r ut deniiias medii & qaadra- 

kv* 

tnmyeloqtatisoonjaiktim>lioceftr=:— y-> 



dm. Erit ob CPT, 

X P C fimiHa , P X ( \/7y + c f ) : CX 
(*)=:PC(j):CT(p), & idcdp = 

VI' d p « ' . , ^ 

- — V-* = — i ideft , vts cemnpeta ut di- 
ftanth FCrectpmi. <2>ttmft««=j~ 



propterei peo oorporii deiceQfii r s 



esyy 



i 



• — j fca rcciproci at tailfeas PX 

fifi reciproci ut velocitat. 

itfz. CorW/. a. Dati medii denfita- 
te & concefli? f eurarum quadraturisj da- 
bitur vis ccntri};t-td & corporis veiocttaf. 

V V d p 

Eft enim( 17. 8c 160. ) viv^ 

doperv*^ & multiplicantlo perp *— , 
fitp»^" t/« — '«(<i.-|-f'-~"'p'~'»<i^ 

kp ' ~ "• d ! 

= — j > & lumpcu otriti^ue iluea> 

cibnihitar,— ^ — •X»»— * 

a ""•m 

= — S. -^— r — — -j idc5que v'— «SS 
b 

rm^»)^^T^ — : — ^.Qoare fidenfitas 

medii k , (it ut funfWo quavis diftaitis 
PC i cemro C , inveniri poterit fluen» 
S. »f » — • i X antnteMicaici aut per figtt" 
firam qaadrararaSj «loooi«a ^bip«-. 
f d y 

feft ±"7=== < )• 1"»«* 

>^ yy—t.t\ 

cem vdocittlO «, dbtinetur vis ccntnpe- 

vvdf VV f 

( ItfO). 

1*3. Ctaral. t. Si in (upcriori coroUa* 
rb fitm = a , td eft , reriftentia ut denl> 
tas & quadratuin vclo itatis coojundim > 
erit 1 — m ::r 0, xquatio f ' ~ " v« — • 

fc|>» — -d# 
) »— • B I — ■ d p =: — -—y > 

dv df _*df . 
« jp ~"* ( • 
I, luib-^tur L. v^ 
kdt kdr 
£.f S««8. -T-» 4t IniKa— S.-|- — 



dv-l-v' 



nott 



%4U 



16*4 PHiLOSOPHiiE Naturalis * 

De Mo- qui «quatiooe^imresiinf I( hiocht- ^tundutis cajulvu Logarithmirz L. z flq» • 

ionnM ^»'- Hypcibcfi coroB. «oiiein, dB -j- Htac m6 habmt' 

TOKlJln. j denfitas medii k uaiforinis, velodtai t^, tif, 

L!BER corporis iitloco dito «^ssr» flcpsrpnKli- -r-=I»J^+l.*f-»l t.^— — 2^,ribl 

SeCUND. culnm f in eodem looo = f datai , ait ^ ^ 

Sbct.IV. ^ ^-^iii, ""^" ' ^ 

r ■ o r. • " 



xvm 

Skou. 



F &hinc«-^-=— — ,«qn«ioadtfar 

-p Fom(nrL.ftsi, atftL.«=L.-^ jcaoriam. 

' A , V F Z fc Aai». 

-T-xL./k=L.— ^Und^dednciiar cooka cuii» ufflbiUav C «de iiM)or r 

' ^AT' finniaMs aiiior r, erit( a7«^19».t.) pr». 

» ^,v»=— — ^,«H«nc^— «— jr 

pAX <cpto|Biahcll,filatii»feawn am 

^•^zz ^ ^ ~ > wi.g= ^*''*^ ^ dicatar 4 e , erit ( per lim. r4. I. ) 



t — dicata 

_ „ « j = r)r. Undi facile eft rnperoris ^fo^ 

"f*n It olematis Iblationes ad fe<flioncs conica» 

* 1 tfamlene. Sit V P Z paiabola , vis cen- 

^^* " . « . . 

ji/."T"-iy ttipeia^=j7,i«fiftemiar=-j-,&qu«- 

16$.^ ^of' Ih hts aotem onmbui nair nnn conotii falodtat tqai refiflea- 

iBTMuia poieft tempn peraqnaiioaefliAt da medti denfifai in loeo qnofii F. 

V» ^ U3> X-i/P- *'.«JAfiil 

W6. G«% ff. Olii vi cnMripeii ac •'-77' "^p ~ ed^ J}* 

tefifteotii ac denlitatc medii , inveniri po- »pdy xti 

teftxqoatio ad trd|tdoriani Z P V quam ( »5*)**=-^— = ' ^^**^ 

*oii us projcctjlc circa ctntrum virium G ' V / V .* 

jgtcfibit . Sit, CM mfii gratii, medinm nni^ fnlicnuii Jb_^ "^* ^ atque ide& 

mnBt« iflnttnHia nt quadramm velodu- J * . 

tt & vit- OHMiipeta =r & ( 164. ) erit pro corporis dcrcea/n (i 5»="-- ^^ ^ 

^"^ufilf^ * capianwr Btrinqpe fta^ •■M««ia igitHrdNMiper ut p^^^ 
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De (knfitate (2> cwnpreffione Jhddorum » de^e 

kydrojlaticd. (*) 

DeBnitie Fluidi. 

Fimimif€9rfm wnnty cujm panes cedttnt vi cuicmupiiUat^it 
tr cedmdnfteiiimQioemmtmtrff, 



De 

TU CoK,- 
LlBBR 
S£CT. V. 



Ab u 



P T 



— » 



£t fifluli 



PG* 
& hypcfbolt i 
P T 

p - ^ AVio circiitoitPTs=o« WW» 

qtw medii denfitat 8c reliftentia natti.* 
Evanefcit qucxjuc refiflentia , fi h=: id 
dl j fi Tis ccnmpcti Qt at qaadratum di- 
flaoii» fcei^reel > qoo cafa le^ones co- 
nica , ot hb. i*- demenftratum cfl , io 
nedio oon reGnente delcnbuntur. Si n 
•ft nuaienis iMnario minorj !c(fUones couicx 

Cdelicenlujn dercribi poffiinCj peralben- 
vcrftfiii» biosrioniajor. Taadcmabt 
«fta= 1 > hoc eftj vU centripcta diftan* 
mx \fCt lecipffocd proportiooaiis « veio- 
««M m panMficur Je m rpMiLogo- 
Mthmici unifbrnais eft. 

<*) 108. HfirofiatkMen rcientta preA 
fiooam quatftMdaTelipfertnn poMN m i^ 
mmh ni ia corpon iblida «miccm: ^ 

JScciNNSbMMJpMMCrdlCltBr) CBJOf" 

dcnfitas t ft anifernus , ade& ut nimirum 
ciqHalit iBamwr qnaatitas Cvb volonunibus 
■TirHliir ttbiqoe per tacua flcidi CBaAm 
condneatar, fitidmn he$erogtmum mpeU»> 
tsr cojus denfitas nnilbrmu noo 

I70. Gnm$4i JfteiftM coifam ef! ra- 
lio ponderts ejufdcm id vdcmeoi ita ut 
oerpora ejurdem (jrBvieMil IfwdficardieiB* 
tnr quz lub aequalibos volominibus zquale 
poodus habcmi Ipedfic^ eraviora vel le- 
vion sqnuibicvduuninib^ majns 

vci mum fwte tgmmt i. ^iimi cbb- 




denfitai fit nttio maAe ad 
lis ( ». Jift. t. ) obi pondera 
gravitates fpecificz loi.t ut denfitatet. 
171. Loatna. Pn^kmts fiuir tofjatn 

fMlds kl MMM^ f JNTCMV 9 fiim tutlk 

dirtQumet cemmtmi flam coKmifimti ftr- 
ftmditaltnt > & frr p«aH«M cMMb^rnii* 



rsfMTBtit trtmjtmth 
Qotfm N fi lyilttbct fecnndam 
dSenem FC cigia iaff f tangaturqae io 0' 

h corpore M producatur F C ut pTano 
A B quod utrumqoe corpns cootingit ia 
D occurrat io H , dxtSti ^ D lefti DC 
«d planum A B pcrpeodicalaii , vis qoi 
corflos N urgeturj exponator per liaeam 
CH , & hscc (ferkgmot.tar.i.') rclbl- 
vi potcht io vires aqoi oUeotes C D dl 
DH. $cd eerpoi Mimoimd pffoainv vi 
D H fecQndum dirc<f>ionfm pliai OOOta- : 
ilCii ageatci qaardlblivi CD id|daoBai 
A B normyli St per pundnm eauiAfii flf ' 
premitar» Qnfitl^ 

X 5, ERO. 



PROPOSITIO XIX. THEOREMA XIV. 



x66 Fhilosofhi£ Naturalis 

De Mo- 

TU COR- 
POllVM. 

Secumi). homgenei &imimti, ^uod in vaje quecuwiiii tmnm» claudi' 

SecT. V. tm& mSi^ emfrimm > panes emms (fepojhd eendeifaiiemst 
Pnop.xix. gravitatist & vtrimn mmtme eemripetmmm: emfdermione ) 

quaUter fremuntur undifm > & fm mm mtHt d frejfm iUdert» 
in loeis jms» 



Thsok. 
XIV. 




,1- vr • 



Caf. I . In vafe fphatrico /1 B C 
claudatur 6c uniformiter comprima- 
tur fluidum undique : dico quod ejuP* 
dttn paiB nulla exiUI prdfione mo- 
vebitor. Nam fi pars aliqaa D mo- 
veatur» necefle eft ut omnes Iiujufmo- 
di partesad eandem a centto di(ian- 
tiam undique confiftentes i fimili mo- 
tu fimul movcantur; atque hoc ideo 
quia fimiiis 6c auqualis eft omnium 
preflio , & motus omnis exclufusfupponitur , nifi qui a preflione 
iUa otiatur. Atc]ui non poillint omncs ad centrum 09pius ac- 
oedere > nifi fluidum ad centrum condebfetur; oonfiniln:|xi^ 
fin; Non poflunt longilis ab eo tecedere » tufi 9mad0m 
circumferentiam oond^afetu?;; etbun contta hypod)^ii;.4i|4 
poflunt fervata fua a centto diftantia moveri in plagtmi quam- 
cunque, quia pari ratione movebuntur in plagam contrariam; 
in plagas autcm contrarias non poteft pars eadem, eodem 
tempore^ moveri. £rgo fluidi pais nuUa de loco fuo movebi» 
tur. ^B,D, . ^ .-.wV'- 

Caf 2, Dico jam , quod fluidt hujus partes ^khiibi 
c£ xqualiter prcmuntur undique. Sit cnttn ;£F pal|' 
Auidi, fii fi hcc undique non premitur aBqualuer » ^-^^^ 
pre/Tio minor, ufque dum ipfa undique prematur xqoaliter; 8c 
partcsejus, pcr cafum primum, prcmancbunt inlocisfuis.Sedantc 
auclam prclTioncm permanebant in locis fuis, pcr cafum eundem 
piinium, 6c adduione preiTioius nov£ moycbuntui de ipc^_f^ 
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per definitionem fluidi. Quge duo repugnant. Ergo fako di- "^z Mo- 
cebatur quod fphsca E F non undique premebatur Kqualker. ^^^" 

Caf. 3. Dico prsLteica quod diverfarum partium fpliacrica-sgcuKD. 
lum squalis iit preflio. Nam partes Cphgpnaa contigos ie mu- sect. V. 
tuo premam «Bqoalitet in pondo contafius» per mot^s legem^^o^^-^ix. 
1 1 1. Sed & , per calum (ecundum , undique premuntur eadem x i vt** 
vi. Partes igitur dus quxvis iphsticx non contigus» (* ) quia 
pars fplixrica intermedia tai^gere poteft. utiamque» ptementut 
cadem vi. ^.E.D. * 

CaJ, 4. Dico jam quod fluidi partes omnes ubique premun- 
tur squaliter. Nam partes dus quxvis tangi poiTunt a partibus 
IpluBiicis in ponQis quibuicunque » 6c ibi paitea iOas fphsncat 
«qualiter piemnnt» jper cainm 3. 6c vicimm ab illis «quafitet 
premuntur , per motus legem tertiam. J^-E. D. 

Qf f. <jam igitur fliudi pats quslibet GHI in fluido re- 
liquo tanquam in vafe claudatur , & undique prematur aequali- 
ter , partcs autem ejus fe mutuo aequaliter premant & quiefcant 
inter fe; manifeftum eft quod fluidi cujufcunque GHI, quod 
undique premitur sequaliter , partes omnes fe mutuo premunt 
cqualiter, & quieibmt tnler fe. jQ.E,D. 

Caf 6, Igitur fi fluidum illad in vafe iioii ngida daudatur , 
6c undique non prematur xqualiter; cedetidem pteffioni fi»-. 
tiori, per definitionem fluiditatis. 

Caf. 7. Ideoque in vafe rif^ido fluidum non fuftinebit pref- 
fionem fortiorem ex uno latcrc quam ex alio , fed eidem ce- 
det , idque in momento temporis , quia latus vafis rigidum non 
peifequitur liquorcm cedentem. Cedendo autem urgebit la> 
tus oppofitum , & fic ^Klfio undique ad «equalitatem verget. 
Et quoniamfluidumi quam piimum a paite magis piefssi recede- 
tt coiiatur} inhibetur per lefiftendam vafia ad latua oppofituiiL; 

' tedtt» 



umgere fat.jl vu-^mrut. pnrs illa fimien^ W^ge^m ^X,'*^^^^ 

Jmerniiiiiu du4t aImi ^uics iphzngu m . 



l6i FHILOSOPHIiE NaTURALIS 

Db Mo. reducetur preflio undiquc ad acqualitatem , in momento tem- 
TU CoR- poris , fine motu locali : & fubinde partes fluidi , per cafum 
'libui quintum , fe mutuo pcenient squaliter » 6c quiefcent intet ie. 

Secund. -^' 

S£CT. V- OroL Unde nec motus pattitim fluidi inter Ccy per preflio- 
fwfXnLjncm fluido tibivit in extema fiiper|ideillatam, mmaii pofliim » 
^iy*' luGqaaiein» aatfigoia fiiperficiei aHcobifiiatatur» aatomnet 

fluidi partes intenflus vdi lemiffius fele pfemeiido diffidUiiS vd 

.fiidlius labuntur inter ie. 



PROPOSITIO XX. THEOREMA XV. 



Sf ( ^ ) fiuidijpfutrici j & in aqualibm d ctntro difiantiis komogenei, 
jfimdo fihinm tmemfrieo i n a i m h n tu fsrttt fngdm vtrfiu foh 

, tnm i0fwr gr^nntat ; fipnet fundum pondm eyHndri y eajm 
iafis afualis efi fiferfideifimdi^ akimd» emiem 
mcMmkemis. 



Sit D H M fuperficies fiindi, 
6l E 1 fuperficies fuperior 
iluidi. Superficicbus fphasri- 
•ds iftmnneitt B FK , CG L 
diftinguatur finidnm tn otbes • ..• / 
concentricos squaliter craflbs; / / / 
6c concfpe vim gravitatis age- { \ \ \ 
re folummodo in fuperficiem ' « V V 
fuperiorem orbis cujufque , 6c 
aequales efle adioncs in acqua- 
les partes fuperficierum om- 
tttum. Premitnr ergo (upcrd- 
ciea fiipieffla A Eyi fimplici grayitads propriic, qua & om- 

ne« 




( b ) 17». Si^idi f^imriei &e, Flni- «lem iacUnaci St , refolvaniT vis nravha- 

a qvielcencit iiiperfidci ad graTinuii di* its in ian vire» qaaniin una dirtdionem 

rcftionem perpfni!i,:u!.iris rfl ubique , & h.\bcit tapfrrt:iu-i fluidi pcrpcndicularem , 

idco fi vis graviratis a<l cciitrum unom di- altcfiparallelani i & ( ex itfimitimt ) im- 

rigatur, Iphzrica cfV. Si cnim fupcrficitfi dum MCWld^ hanc dire^tiooem HWre» 

fluidi pan aiiyiu. «d giavitw» dicc^. lMiiir« flenm firit ii^nr ptn qw» 
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nes orbis fupremi partes & fuperficies fecunda B FK(per prop. ^**- 
XIX.) pro ( ^ ) mcnfura fua aequaliter premuntur. Prcmitur '^^ 
praeterea fijperficies fccunda BFKvi propriae gravitatis, ^iu^^L^BTR 
addita vi priori facit preflionem duplam. Hac preflione , pro SrciiKD. 
tnenfura fua, 6cinfuper vi proprix gravitatit» ideft, pre^nc Sect. V. 
triplal ufgeciir (upefficitt tectia CG L. Et finiiliter fttSont^'- ^ 
quttSmpli urgetur fupecficiies quatta, quintu^ quintai & ficxv'**"^ 
deinceps. FEcflio igitur qua fupeitficies uittqusque urgetor » 
non cft ut quantitas folida fluidi incumbentis , fed ut numcrus 
orbium ad ufque fummitatem fluidi ; &c aecjuatur gravitati or- 
bis inlimi multiplicatae per numerum orbium: hoceft, gravitati 
folidi cujus ultima ratio ad cylindrum praefinitum ( fi modo or- 
liicun augeatur numerus 6C minuatur crailitudo in infinitum , fic 
ut adio giavitatis a fiipetfide Infimi ad fupreniam continua ted- 
datur ) fiet lado squaljtatis. Sufiinet^tigo (uperficiet infima 
pondns cylindri ipne&mtt. jQ.E.D. (^) Et (tmili argumen- 
tatione ^atet propofitio > ubi gravitas decrefcit in ratione quavis 
a/Tignata diflantiac a centro ) ut 6c ubi fiuidum (iitfiim raiius eft» 
deorfum dcnfius, 0. E. D. 

Corol. I. Igitur flindum non urgetur a toto fluidi incumben- 
tispondere» fed eamfoiummodo ponderis partem fuftinet quae 
in propofldone delcdbitur» pondeie tefiquoiflnidifigura ibr- 
nicata fiifientato* * 

a- 



ttbet fopcrficiei gtvnaA dSfcAieaeni 

pt- pcr !ioulatis : & quoniam nulla cQ alia 
iu^ erh^ics > prcter Iphaertcamj qtae banc 
)»iK3t proprientem« ut lineB omnes ipfi 
pcrpeodktilafcs ad ceatnmwmin coiicar 
natj fvi^et6de$ lUc fxiMi fphMrics crit. 
Q E. D. 

( c ) ♦ Pro menfufd _fuj xquditer fre- 
nfntitr. Singiihe t nirotrum » fuperfidm 
lei.uiid« partef > fcfnotl partitun illarum 
proprii gravttate > acque prcmurutir ac par- 
tcs «qinics fuj>crficici fuprcmx \ quod per 
Prop. XIX. mauifcAum fitj (i Ijiiitiumj ^iiod 
ilbs lupeificiei oootinet j nnvuun vit ifi- 
«nod connderetur «nd fl)«tani Mualiter 
Tm. U.. 



iuidii]nc conpKditm eonipleAitnr» 

( d ) ♦ Ei JimiH argtonemstioMt trc. Vfh 
Patet nt in lupcnoh demonltr.itione, qtiod 
pondos pwtium omnium xquaiium D j 
Bj A in nNdfCdft DA exiftemiumAifti- 
neanr I purte D correrpoodemc Ivtdi 
fphxrici D H M. Hoc tgitur fundom flfi 
tioet pondns cylindri j cujui bafit CfN^ 
!ii cft rnperfdei fandi j «Itinidocdcii 
quse fluidi incnmbeijtb D A ; moJ^ ta- 
tnen in locis fiindo fphsrico D H M 
1. baH plaiii cylindri zquidillantibos , ea« 
liem ierventr fioidi deofitas » eadem^nc 
vii g W T itaiii ^ in bcfini qrlindri pct-. 
pcnjBcihriwr tendai nliiqnek 



Db Mo 
«njCoR- 

PORUM. 
LlBBK 

Sbcumd. 
Sect. V. 
Pi«r.X3L 
Tnioi.. 
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Corol. 2, In xqualibus autem a centro diftantiis eadcm fem- 
pec eft ^reffioDi& quaodta&i five (') fiipeificies prefla fit hon- 

2ond 




173. De£gnet D AG E pneditfhiai cy^ 
lindrum, cujus baiis D E «qualis fitfun^ 
«lo rphcrioe D U Mi Per pun^fbim D > ic 
per pandhl B & A infinit^ propinqua dn- 
Am fint icdx D E, B F &: A G perpendicu- 
hfCs ad A S i in illis perpendicnlaribtB 
«^iiunir D L , B 1 , A K dcniiutibus flqi- 
di&DN, BTyAX viribus gravitaiis ac- 
Celeratridbns in locis D , fi , A propor- 
lionales , fintqoe curvz L I K & N T X 
loaijHiiiaonim I> & N, T, X. 
fiodliMHnr KA- in Il> nt fit remper AR 
Mdiiunilo A X y A K proportionalis , Sc 
K Q r curva qaani puji<!tum R perpetiio 
tangit : &c preffio flnidi in fundum fphaE- 
ncwn D M M critiic fiiadaoi D U M & 
MitJk D'A R P c oi ij B wfl itB. Nin pfcflb 
ftiidi cylindrulo B A G F contenti in ba- 
Jon D E efl u( quantitzs materix in vim 
gravitaris fingularum panicularum doAk 
C fNr dtfinii. fTU. lik. i. ). Quamit» 
«UKriH cTtindro B A G P contema efl at 
cyUndrns B A G F & denfitas conjuriLlim 
ii.lib.i.'), id eft , ut bafis cylindri D £ 
ic tt^iaplam ABxAK. Quare preffio 
indi cyfiQdro B A G F contenti eft ut 
tefii DE 8c foKdum ABxAKxAX, 
feu ut baffs D E & re(fVangulum A B x A R 
coajaa^m. Divtdarar lou luidt altica- 
ii».OAio panci iaiMaDen» «( AiBt fc 



eiit preflTo fluidi tottot in bafim cylindri 
D E vci in fundum fphaericura D H M , ut 
bofii D £ Tci fnDdnin D U M «care»^ 
DARP oof^Kiatiii. Q. F.D. 

Si vis accclcratrix ^ravitatij ccnfbnsfit, 
CDrva XTNin rcitaro lincam muiabitttr- 
mi AD parallclam, eritque proinde pi«(* 
60 fiuidi io iiuidum D H M , ut &lMa» 
hoc Sc area D AK L conjundim ; in 146 
enim hypothefi , ob daiam A K > arca 
D AKP piroDOV^oaalis cftarcx DAKL;- 

Si vif grafnatit 9c dcafitaa flasdi coo* 
ftantet fint, curv» X TN,KIL & R QP 
in re^as Uncas axi A D parallclas mi- 
grant ; &c idco prelEo fluidi in funduia 
Iphariaun D H M» vcl ia bafim qrliodn- 
dE» eft acftodamilladDHM', vdbi^ 
fis D E , & altiiudo ftuidi A D co^MK* 
Oim. Si veri coofinantur li^uorcs in ft- 
hoaogenei , Ad divct& inter ft deofia^ 
tit } preffionei erunt in raiioae roniciil^ 
bafinm , altitodinum ic denfitanfli» MoA» 
gravitas acccleratrix conAans > fit itt niro- 
quc iiquore aequalis ; nam fi insqoalis tC- 
fet , preffiones forem io ratiooe compofiiii 
bafinm, ^ltinwiinniHj dcHfiwwi dt thibbi» 
gravicatis. 

( e ) ♦Jw fupttfieUt frtfa 
aemi &c. * Samarar ^nxvii paiocahia» 
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zotHi parallela vel perpeiidiciilsurts vd oUiqiu ; five ) fluidum,' ObMo> 
a fuperficie prdn funbmoominiBtam» furgat perpendkulariter'^" 

fecundum lineam rcfitam , vel ferpit oblique per tortas cavitates^ Y?"^ 
&canales, eafque regulares vel maxime irregulares, amplas velsEcuNo. 
anguftiflimas. Hifce circumftantiis prc/Tionem nilmutari colli-SEcx. V. 
gitur, applicando demonftrationem theorematis hujus adcafusl^*^ 
fingulo* ftiidiinim. Sf'"^'* 

Cmi, 3. Eadem demonftcattone coOigetur etiam ( per prep. 
m. ) quod fluidi gravix partes nullum > ex preiltone ponderis in- 
cumbencis, acquirunt motom inter fe ; fi mod6 exdudatur motus 
qui ex condenfatione oriatur. 

Cbrol, 4. £t propteiea ii aliud ejufiiem gcavitatis fpeciiicx 

cor- 



ah pndob pcr eailini f. Frapw XIX. 

undiquc aequalitcr premitur , crgoperino< 
cus Lcg. III. undiquc xqiuliter premit^ Cab- 
ftitnatur itaque iaco particulx cujufvis haiK 
cootingeatM lup«rficies ^/ueikt^ fire bori- 
«DMilu , ftre perpetidicabrii >' ihre obtt> 
qua , xqualis eritin cam preffionis quanti- 
cas : Etgo tn aquatihut aeentro dillamiu 
(f) * Sive f.uidum a fuperjicie prefld 

'&e, Si flatduoi Tate adiocc inegoiiui 
EFGHdf fe coatiiwinir» vafii imni 

fuftinebit pondos cjrlindrij cq}us ba- 
Cs zqualis e(l luperficici fundi H d, Sc 
altittido O A eadetn <)uz <iuidi in vafe con- 
tenci. lifdem enim pofitit , qoc tn de- 
flwnllratione propofitionis hujus , pretnitur 
fnperfi^ics lliprema F. e vi fimplici gravi- 
Utis propciSf ^ui 6c rupcrfiues fecunda 
F f pro neolani fua aequaliter premitur. 
Prcmitur pneterea fnperficiea fecunda F f 
vi propri^ gravitatis , quc addeoda eft vi 
ptiori. Hic preifione, pro meQliiri Cui , 
& itilJtper vi proprix graviutis , urf etur 
'Aperiuies tenia G g} <c fic deiaoepc 
Quare paiet , ut fupra , prcflionem quam 
(uperfii.ies infima Hd fubit, xqualen) cile 
pondcri cylindri cujus e(l ailiaido D A 
^ ba^ fmdo H d xqualii. 

*Mmente igttur tum bafi Hd , taio fiai' 
<dU altiiudin: perpmdi ul..ri 0 A , manet 
'flaidi in balim prcdio > utaimque muie- 
Mr Tift flnidam coann«idi 'wn- At' 




Hbrium eft, ubi perpendicwlara floidi 
titodines fupra fiindum commnne in otriK 
quc vale xquaiuur , dummodo in panbus 
k centre vitium graviiaiis S diHaatiM tam 
floidi denfitas qnim vis gnvintii ftrretar 
eadem. Nam fi , manenie ri ^ravitatie 
acceleratrice , conkrantar fluida in (e ■tio» 
mogetiea , fed divcrlx intcr fc deuntdiis, 
«ril iavafiiOOflniniinicanubusaEquiltbrium, 
tHA flridemm in utroque vafe altiradines 
{lerpciKlicularcs cnint in ratione dcnfit*" 
tum reciprocii qui.i in eo calu fluidontm 
in bafim connnaen piefliQaffi 
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Db Mo- corpus , quodfit condcnfationis expers , fubmcrgatur in hoc flui- 
TuCor-(Jq j id Qx preflione ponderis incumb^ntis nullum acquiret mo- 
^LfEER ^^'^ dcfccndet, non afcendet, non cogetur figuram fuam 
Sbcumd. n^utaie. Sk fphsricaiii efty manefatt (phcricum, non obftan'- 
Sger. V.te pfefiione 9 fiquadtatum eft, manebit quadratura: idquefive 
Prop. xx.tnoile fit> fivefluidiflimum ; five Buidoliber^ innatet» five fiin* 
ZV/*^ do incumbat. Ilabet enim fluidi pars qusdibet interna ratio- 
nem corporis iubmerfi , fic par eft ratio omnium ejufdem mag- 
nitudinis , figurae & gjravitatis fpecificae fubmerforum corporum. 
Sicorpus fubmerfum fcn,'ato pondcrc liquefceret &c indueret for- 
mam lluidi ; hoc, fi prius afcenderet, vcl defccndcrct, vei cx pref- 
fione figuram novam indueret , etiam nunc afccnderet, vel de- 
ibenderet^ vel figuram novam induere cogeretur: idadeo qoia 
gravitas ejus ccterflBque motunm caufse permanent Atqui ( ^er 
eaf s» f^" zix, ) iam quiefceret & fijgiucam retineiet.. Etgo flc 
prius. 

Corol. 7. Proinde corpus quod fpecifice gravius eft quam 
flnidum fibi contiguum , fubfidebit , & quod fpecificc levius cft: 
afccndct, motumque 6c figurae mutationem confequetur, quan- 
tum exceniis ille vel dcfedus gravitatis eificere pofiit. Namque 
exceflus itte vel defeQus rationem habet impaUu& , quo corpus , 
atias in aBqnilibiio cumi fbidi parobut conftitutum » urgetur ; fl£ 
comparari poteft.cum exceflu vd, de£edu ponderis. in hnce at- 
terutra librae. 

Corcl. 6. Corporum igitur in fluidis conftitutorum duplex eft^ 
graviias, altcra vera 6c abfoluta, altera apparens , vulgaris & 
comparativa. Gravitas abfoluta eft vis tota qua corpus dcorfum 
tendit : relativa 6c vulgaris eft excefTus gravitatis quo corpus. 
magis tendit deorfiim quam fli^fim.ambiena. Prioris genem. 
gravitate {nrtet- flnidotum & corpofum bmnium gravitanrin. 
locis fuis : idcoque conjundis ponaeribusGomponunt pondus to- 
lius. Nam totum omne grave eft > ut in vafis liquorum.ple-- 
nis cxpcriri licet ; 6c pondus totius aequale eft ponderibus om- 
nium partium , ideoque ex iifdem componitur. Alterius gcne- 
ris gi"avitate corpora non graviiant in locis fuis , id eft, inter 
fe collata non pragravant, fcd mutuos ad dcfccndendumcona- 
tue impedientia pcrmanent in locis fuis , perinde ac ii gravia- 

noni 
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non eflem. Qu« in aere fiint & non pnegnvant > vulgus gra- De Mo. 
via non judicat. QuaD prgegravant vulgus gravia judicat, qua- Cor- 
tcnus aeris pondere non fuftinentur. Ponderavulgi nihil afiud 
funt quani cxceflus vcrorum ponderum fupra pondus aeris. Un- secund 
de fic vulgo dicuniur levia, quae funt minus gravia, aerique Sect. V. 
prsgravanti cedendo fuperiora petunt Comparaiive levia funtji^ov^^cz.- 
Bon ver^, quia deicenaunt in vacuo*^ Sic & in aqua coipoia ,][ y' *^'* 
que ob majorem vel minorem giaviiatem ddcendunt vel af- 
«endnnt j iiim compaiative fic appaienter gravia vel levia» flc- eo- 
rum gravitas vel levitas comparativa & apparcns cft excefliis 
vel dcfcclus quo vcra eorum gravitas vel fupcrat gravitatcm a- 
quae, vel ab ea fuperatur. Quae vero nec pr^gravando defcen- 
dunt , nec prsgravanti cedendo afcendunt , etiamfi veris fuis 
ponderibus adaugeant pondUa totius» comparativc tamen & in 
finfii vulgi non gravitam in aqol. Nam ttmilis eft horum ca* 
fuom demonftratio. 

Oo/. 7; Qus de gnraitaie demonftiaiitiir » obttnem in aliia 
quibufcunqac viribus ccntriperis. 

Cwol. 8. Proinde fi medium , in quo corpus aliquod mo- 
vetur , urgeatur vel a gravitate propria , vel ab alia quacunque 
vi centripeta , & corpus ab eadem vi urgeatur fordus ; diffc- 
lentia virium eft vis illa motrixy quam in prxcedendbus pro- 
pofitioinbus m vim centiipetam confideravimos. Sin corpusi 
vi illa uTgeatnt.levtU89 diflfeientia viitum ' pro vi cemn&ga ba-* 
bcri debct. 

C«roi. j}. Gim autem fiuida prcmendo corpora indufa non^ • 
mutent eorum figuras cxtemas , patet infuper ( ftr corollarium- 
prop, XIX.) quod non mutabunt fitum partium internarum in- 
ter fe : proindeque, fi aninudia immergantur, 6c fenfadoomnis 
^ motu partium oriamr; neckedent corpora immetia, nec leii- 
lationem ulkm exdtabont» ntfi qoatenus hcc oorpora a coiii* 
pieflione condenfari poftbnt* Et par eft latio cuju(cunque cor- 
poium fyftematis fluido comprimente ciicufidati; Syftemati»' 
partes omnes iifdem agitabuntur motibus, ac fi in vacuo con- 
ftituerentur , ac folam retinerent gravitatcm fuam comparati- 
vam , nifi quatenus fluidum vel motibus earum nonnihil refiftat»; 
vel ad eafdem compieiTione congludnandas requiratur. ' 

E&Oi 
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JSg^ PROPaSIXIO XXI. TM£OR£MA XVI. 

LiBBR Sit ftuidi ctfjHjdam dcnjitas comprejponi propmionalts , & partes 
Seonm. tjm i vi emtripetd difamiis fius i etntn reciprwe proportwuh, 
Sect. V. deorfum praluumir: dieo qmi ^ fi d^tMtia m£ fimautm «m- 
Thbo^ fnportionaUs , denfitates JUdi i» i^Skm d^mttii$ ermtt 

XVL «fMMi (MfM fiepwtietudes» 

Defignet ATl^ fundum fphaBticum cui fluidum incumbit) S 

«entnini, SAi SB^ SC, SD, SE, SF, dcc^ dlftandai con- 

4111116 propoitionalea. Erigamur perpendicula AHy BI^ CK^ 

D Lt E My F &c. qu£ fint ut denfitatea medii in locis 

B Dy F', ^ ) fpecifics gravttatea in iifikm 

AH B\l CK . ^ ... 

locis erunt vel i quod permdc 

AH BI CK ^ . 

"AB^ B~C* CD' Finge pnmum has gravitates 

uniformiter continuari ab ad B , a 5 ad C, a C ad D, &c. 
Bdisp^i giadus .d<ccr«mew in pundis &c, ( >) £t hs 



(g) »74' ^ fpecifca gravhaus &c. SC, SD &c. fint coninui propMtlosa- 

Fluidi enioi cujus lingulx particulx ri les > earum difiieremiz AB^ BC, CD 

^ntaiii a^«nnc gnrtni Ipedfici eft && ipfis proportioaakt tnm, 
m denlit» & m jmitttii aGcdeniiix ( i ) * B» km grm>ikm dmBI^ &ti 

conjimdim. Ell emm gnfku fpectfica Nam 0 pondui qood fimdam ({tlmieKB 

uipondu5dircd^& volumcninvcrsd(i7o); ATY fiiflinct , eNponanir pcr cylindrum 

Sed pcndus ( ftr defiv. Vlll. Iil>. i. ) efl cujus balis atqualis fit fuperficiei A T V 

1» c)uj;>(i[3s matcriz Sc vis graritatis zo & aldrado eadcm qux fiuidi incumbeo- 

celentrix conjundim» qitamitas ver& ma- tis, volamen fluidi c>linclrici pro altica» 

4eric C m denfkas^c voJu' dine AB erit ATYx A ideoqne ob 

mcn conjundliin. Quarc , conjundlis his datam fupfrfiiicm A T V , crit volumcn 

rationibus , graritas fpecifica e(t ut denii- tllud ut A B , muliiplicetur illud prr gra- 

tas Sc vis gravitatii acoelmtrix coDjea* vitatcm (bec^bam & fadnm erit ut pondoi 

dim. Q. E.D. Cmftcmoi -^fm»tiirn(exdtmm^) 
( h ) ♦ Kr/ , auo4 ftrinde cjl , ut &c. , AH 
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gravitates duac in alticudines AB^ £ C, CD, 
&c. conficient prcfnones ^//, jB/, C/C, 
&c. quibus fundura juxta theore- • 

ma XV.) urgetur. Suftinct ergo particula A 
preffiones omnes AH ^ BI, CK, DL, 
< ^ > pergenda m infininim ; 6c particula B 
preifionet omnes ptaster Drimani jiH} 5c 
particula ComnespnBter auaspiiinas AH, 
BI^ Sx. ficdeinccps: ideoque particulaB pri- 
ma; A denfitas A H , eft ad paitlcute &- 
cundae 5 denfitatem I ut fumma omnium 
^AH B 1+ C K-¥D I, in infinitum, 
ad fummam omnium B I+CK+ D L , _ 
Uc. lEx BI denfiitas fccundae £ eft ad CK denfitatcm tertiae 
C, iitfiiiiiniaomnium5H-<7i:+£)L, &c. ad fummam om- 
nium CK+DL, &c Sont igUur fumms iUs difeentiis fuis 
AH, BT, CK, &c. propoftionales, atqoeideo GonttmiipiD- 
pomonales ( per !^m, i. ) proindequc diflerentise AHr 
Bly C /Cj &c. fummis proportionales, funt ctiam continuc pro*» 
portionales. Quare cum denfitates in locis A, B, C, &c. 
£r)lut Ah, B I, CK , &c. erunt etiam hse continue pro- 
portmid^ Pcrgatur per faltum , & ex aequo in diftantiis. 

SCf S E conunue proportionaiibus , erunt denfitatcs- 
AHx CK, E M continue propofdonalefc Eteodon argufnen- 
to, in diilantiis quibufvis continu^ proportionafilNis SDy 
S G, dendtates A H, DL, GO emnt continuepfOMMrtionales. 
<:oeant jam punfta A, B^ C, D, E , &c. eo ut progreffio' 
gravitatum fpecificarum a fundo ^ ad fummitatcm fluidi conti- . 
Buareddatur, & in diftantiis quibufvis continu^ proportionalibus 
SAf Sp, 5G, denfitatcs DL,GO, femper exiftentcs 
conttnue proportiomlesi mandbuitt etiamnum continue piopor- 



; „ •I<>«'o ABi em fio nulU cTadit, mneicU qaooBe dei^ 

Bt A H . & ita d« onm. «as , fea , fluidun ic infinitTranan , m- 

C » > I7J. » ^gemio m Infinimm. ftwaiii in iofiaham ezpaoditarli cJun n- 
^^P^y -^.C i»' ) «OBl:- • tfe-iihntali ad naceriB «uaUMC»^ 
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DeMo- Corol. Hincii detnr denfitas fluidiin diiobus lods, putu A 
Tu CoR- ^ £ ^ colligi poteft cjus denfitas in aTio quovis loco Qj. Cen- 
^LfflBR afymptotis redangulis S^, defcribatur hyperbola 

Secund. f^cans perpendicula AH, E Mt QT m a, q, ut ficper- 
Sbct, V. pendicula H Xt MYf T Z , 
Pko». ad afymptoton S X 6etta££k 9 
inA, wdcf. Piat areaKmrZ 
ad aNamdatamyjnAXutarea 
data £ f ^ 0 ad aream datam 
E e aA; & unea Z t produ£fai 
abfcindet lineam Q T denfitati 
proportionalem. Namque fi li- 
ne« S A, S E , S 0 funt con- 
tinue proportionales > ( ' ) erunt 
mm EeaQ^t EeaA9sja^' 
tcBf 6c inae are« bii proportio- 
«lales YmtZy A^Hiiir etiam 

squales , flc lineae SX , SY, SZ, id eft, AH, EM, O T 

continu^ proportionales, utoportet. EtdVmexS A y S E, 
SQ obtincnt alium quemvis ordincm in ferie continue propor- 
tionalium, lineae A H, E M, OT, ob proportionales arcas 
hyperbolicas > (") obtinebunt euiidem ordinem in ala fene 
quantitatum continu^ pioporrionalium. 




(i) * £runt mtm MtfSlj it* A »• 
qmilet , per dou 179. Kb. t> 
( m ) ONNtew fregutimuiet » ) 179' 

lib. I. ) 

( n ) * Obtitubiuu eumdan ordinem C^c. 
♦ Eteniffl areSEHyperbolicas EeaA, QqaA 
fnnt Logarithmi Hncarum S E , S Q , & 
pariicr arete V m t Z , X h t Z funt Loga- 
hthmi lineariun S Y , S X » { $79 » jSy , 
M. (.) Isdciknve» YntZ * XbtZ 
tmt paff *wii*wAtawaM« nffnrfirrinnillli 



«diEeaA» QqaAjiIlcaraiYmtZ> 
X h t Z per Doaritiam Legaritlmieniai 

( n. 38 ) potemnt cfTc I.oganthmi Imea- 
lum S £> SQi nim crgo exdem quanti- 
tatcs pofficit ^ Lc^iiritliim laiii quanti- 
tatum SEj S Q > tpin <]pn0tiiataai S Y « 
SX, oi>ortet itt ifhe qoandtMai SE» SY 
& S Q , S X corrcfpowlentia loca occo- 
pent in Prosroioiutoi GeojiMtricis 
quas peiuueau 
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PROPOSITIO XXII. fHEOREMA XVII. ^^^^t 

Sit jluidi cujujdam denfitas compreJ^niProportiinaUst & partes ejus i^i^^^ 
d gravitate quadratis dijiantiarum juarum d cemr9 reciproce pro-StLvsiD. 
fmhnaii detrfmm trakMtmrz dtco qKod, C)fi dipanttir fummum^w. V. 
m progrejpotie tm^dt denfitates fmM m kit dkfMtth wnutt ^»xxil 
ffrekfeffituie getntttried» Taioii 

XVIl, 

Dcfignet Scentrum, &iSy4, SB, SCj SD, 5£diftantiafi 
in j^toffciBonc geometrica. Erigantui perpetidicuU ^jH, BI^ 




K 


« 


P 





CIC, &a qps fintiit fluidi denfitatet in bdi ^> 2?9^y /> > 



( o ) * Quod R eUftMM fumanittr ia 
pfi^rt^otit mt^a t aut > qooti uicm eft > 
■ nlct fiuHuidnr dtftndB vt nnuD fcci> 
fiOG» fi» b progidSoQe uitliJBitkl. 

* Sdficet tret ijaaiidtates dicnanr tfft in 
feonriaul proponione Maficl fire Harmoni- 
cAj fi prima llt ad tertiam nt difierentia pri« 
flW 8c recun<lae ad di£erentiam recimte 0C 
tCfiis. Et 6 fit feriet pUiriani quamitacam 
laUam nt termium quiTii fit ad fQbrequen- 
CCm , u( differcncia prioTis a icrmino inier- 

aedioj ad difiiueatiam hiiiiu imenoedii k 



pofteriore termiao» ca firict ^catar i^f . 
grt^ Mnfits, 

Cor* I. £• fngreffiam MtUicd faCUm 
iuonui fftofuiu tmumnu^ tl* ^ftShuu 

fibi ftu e t A mi 

UNNi m iiffrrtnua intfr dmt frbn^^f trr- 
wum* «d di0trtniiam inur hot uUitnot* 
Nain liiato termini progrefl:n:t MulicS 
B , C , D,E, P Scc. 8c dirTerentijB in- 
ter Wuioa M , N , P , Q, R 8c«^ 
«lit F& 



iltC 
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PHILOSOPHliE NaTURALIS 



DbMo- Ey 6cc. dc ipfius gravkates ( p) fpecifics in iifdem lodj enitit 
ttiiiOM. 7;-^ ttd- , ryr- f ringe has gtavitates umtocmiter con* 

LlBBR'^^7 SD(^ 6C<7 ^ 

Secund. tinuari > {>riman) ab Azd fecundam ad C, tertiam a 
Sect. V. C ad 

P R O P. 

XXII. 

Tumotu ^ 



B:D=:N: P 
C:E = Pt^ 

P:F =^: Jl 



Ltquet utiqae excollattooe daoratnjMK 
cedej.tmm Corollarionun i amie eft Kfli" 



nofitioae ntioaum poict ^ood eft 

4 X B : B )C F s M : » 

Cor. X. Dijfermua iwer Jhoj fr/7«o/ termi- 
wutfiad diffarctttiam imer duoi quojvij aliot > 
m Jttitmhu tmnimu t $atkt mtUdMit 

nimfiut ifrkm fMW jSow MnMiw mmfrh mrnbU ifrimo nd ttmt mltimtim tt mimn i i . 

'~) O* tlblNMMt f a4 MM hAiIMUV. ^ . ■ i> 



per, B ~- tt M : P=z An B : E >t F. 
Theor. I. ^Mfikt MnMiMr fngrtjfmii 

Miific* ejl ttqualufaflo dttorum pimontm ttr- 
miHartatt divifo ucr Jecuudum ttrmimtim !»• 
riri tmi\f\ttttm d^trtmidjtti i prime qmjtm 



Nam(ufdem Htteris n'ihibitis qu^infu- 
periore CoroUaHo ) ciim cx naiuri progr. 
fitit:C=Af :N, (icque i4=fi-.M i e(l 
J-* M : C= M : crgp in hoccaTu , dif* 
ftrentia M mter doot pnmot cerminoi A 
&Bert ad ililT.-renriam Ninicr /) & C ut 
feauxius termiiius B (ta\t\ muldbitus dif- 
ftrentii fiil i primoj citm fit nnicta ter^ 
nunoi ini«r pnmam A & nliimiia C « ad 
cnmnltimnmC. 

C^im crgo Gt B — JW : C = Af : iV, vicif. 
finB — Af: Af =C:K,^dividcndo£— 
aM: M = C — WrNidlunqaeru C—N= 
ea B— 2 M : AI = B : N> fedj per dcfin. 
prbgreiT. eft B : N= D: Perj;ofl — 1 M: 
M = D: P&; viciffimB — 1 Af:D~M:P, 
fiut verdduo terinini iater^&D, nnde 
fBrfni in hoc cafii oeallac Cofollarii miiaf . 

Item ciim 6< B — 2 M: D=: M : ? & vi- 
.ciffim B — I Af : AJ - D : P, trit d>vidcndo 
B—i M:M=lD-P: P, ctimque fit D—P 
=C erit B— j M iM=C : Pdbiqueperde- 
fln. progr.fitC:P = C: ^ericB-.*} M:M 
= £■ : i> cV viiifHm B — ^ Af : E =r M : 
liint Vbib imer A& Ettcs tcrnum: Ciim- 
rKorrat (cmper dcmonf^itlo H 
miooram progrefTionic inier pri- 
1 dc nhiman fit n ; fi (ccunduj terminus 
dicjrarB, diffcrcmia .1 j rimo '4 , uliimus 
termiiuu lii P, di^eremii i pixccdcnicB 
crit»M:JI= B^nM: F. Q.E.Dcm. 

Cor. 3. bt rrognjpmti Mufud fni-ndut ttr- 
mlitttt ttmet mMOtUHi fua diftrtr.:id a primo 
-t^tt tfvn; ttrmini inttr etm& •■'himumtfitd 
n.ittimm m ftCliOtt dtforum frimpnmi MiWf» 



Primm tenninai eft ^ , 

lUils:! — MagoMr^ 
X B 

temuma eft — — — . Pro reliquii tcrm»' 
B—M ^ 

nif habetur fcmper pcr Coroll. }. B — » 

M:F=ifXB :£x F divifis ergo Confe- 

qoeiuit>asperF,entB— sM: i—Ax B:£ 

ande«ft£= ^ - .^ fedcumii defignaret 
A^mM ^ 

triadt aamcmtCfminoramapriflwadS 
oc ultimoi 
veritas. 

Tlicor. II. TermitU ( 

Jkmfimt inttr ft fittu iptaittutMs (fusmm rcrj- 
priK« €$iifiit$mu gr^rejBotitm Arithmeticam, 

Nam pcr Tlie«r> pfua icrmtni A:B. C 

D. B png. Hafioi fuat ^ j 
^XB AthB A^B ^ AytB 



B— M B— xM' B— jM* 
I z t I 



B 



b'B— M B— «M'£^)M B-^iar 

Sed hz (unt reciproc» quanu:;! um B, B 
— M, B' — 1 M, B — 3 M, B — « M qux luiit 
iji progrcflionc arithmetici ; Ergo &c. 

Stholitim. Fngrefiio mufica poteft cfie 
deeiefteiji 8c oiania ut pnus procedem; 
mutaiis figni« aegaiivis in |>o(iiivj. 

( P ) ** Grti^tmu^'^<» ia iifdem locii 
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C D &c. Et hae dudije in alutudines AB, B Cy CD, DbMo-, 
D£, 6cc. vel, quod perindc eft, in diftantias 5 , 55,5C,ToCo»- 



&c. akitudinibus illis j>roportionaics , ("*) conficient cxponen- Lxbbr 



^ AH B I CK ^ ^ . . 
tet picflioniim ^ , ^ «cc, Qua» aim d 



Sbcumd. 

fint harum prefrtonum fumms, differeniis denfitalBDft A Hxxil' 

• AH Tmiok. . 



B 1 



CK 



sc 




hypcrbola quacvis, qux fecct pCTDcndicula A H, BI, CK 
&Lc, 'u\ a, b, c, &c. ut &: perpendicula ad afymptoton 5 * dc- 
mifraH», 1«, Kwinh, i, k, 6l denautum diffcrend^ tm , 

AM B I 



(q> • CiJii^fiCTM e«J)OJiCTif?r freffmum , Scc ' Qaod f^.%-lm. 
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Db Mo- eft » utAa, Ebf 6cc. £ft enim » ( ') cx natuia hyperbola^» ^ A 
TUCOR- . AHxth 

rowu. 9A AH y^$t9 tk9d A M 9 ideoqiie — j - ^ - agqualc 

I^I^V."^^ Et iimiE argmneiito eft — ' «qoak £ # > &c. (f ) 

xxiL Sunt autem y^a, Cr, 6cc. continue proportionales , 6l 

lei; ideoqoe difioentiis liiice proportionalia fimt veoangtila tp ; 
mqt &c.ut& fufflinif difiefentiarum^a>--Crvel y^a--z5ii 
fumms refiangiilonim tp-^u^vdtf-h-uq-^rivr. Sunto ejni^ 
modi termini quam plurimi , & fumma omnium diiFerehtiarum > 
puta j4a — Ff, erit fumma; omnium redangulorum, puta zthnt 
propottionalis. Augeatur numerus terminorum 6c minuantur 
diilantis pundorum y^, B, C, 6cc. in tnHnitum , & ( *) re- 
£bngula flla evadent sciualia aiee hyperbolics ztkth ideoqoe 
huicaies pro]3ortionaliaeft difleientia Soman^, 
tur jamdiftantiz quxlibet, puta $ A9 5 Z>, S F , in pto- 
greflionc mufica , & difFerentiae A a — D dyD d — Ff enint 
aequales ; fic propterea differentiis hifce propordonales areas 
t h l Xi X l n z aequales crunt inter fe , & denfitates S t , 
Sx , Sz, id cit , A H, D L, F (■) continu^ pcopor- 
portionales. Q. E. D. 

Qnk Hinc fi dentut fluidi denfltatet dam qwBvis, puta 
AHU BI9 dabitur area thim, haiom difl^ntifle tm leipon: 
dens ; & inde invenietnr denfitaa FN» tn altitudine quacun- 
que 5 F, fumendo aream t hnzzd aream illam datam tkimvX 
«ft di&rentia Am-^Ff (r) addifacntiam Aa.^-^Bk, 

Sck^ 



(i) * nantrs l{|fwM<r« pir lltoQK ( ■ ) ^ SumMHtmr jmB dlftancia: qirzli- 

4. dc liyperbola. bet , puca SA^SD> SFia pfogrefiooe 

( f ) SumtMutm A B b, C(> &c. muuci , & earam rectpfoea Aa j Ddj 

'riMi^ fnpotfioiuiti. Nam ( fer hyf. ) F f eruQt inprogreflione arithmetica, ideo> 



r g — X f" * "r O — — w w« ■■BVHvwj ■«V 

SK, SfijSC funt condnit^ propoitio- que diiTereauae Aa— Dd> Dd<— Ff 
iialesj & ( prr tkor. hy^) K \ , «quales. 



Bbj Cc fuurcciproc^atSAjSfijSCj C^)* CMomi fiMiKuki. ( |7» 
ideo^ie eriam cotmno^ piopordoiMlei. Ub.^ i. ) 

( t ) ♦ £1 r*nMgula tvadent aquiilia itn* ( y ) \ts. * jU dijfereniiam As — BJ>. 
k/gerbelitikztiin tt, pcxLcixuiu.lU.kk i. QitoQLioi ver5 »sca. ( h. i u eft ad arcaob 

thos. 
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Sdioltum. 



i8i 



DfiMo- 
Tu CoR- 
-VORQM. 

(«) SimUi «mitiicntitione piobiri poteft, qqodfigtawfaiig^^* 

fatticiilaniitt floidi diiniiiintor tn triplicaia nrione diaantiaruin j,^, 7, 

a centto» & qoadratorum diftantiarum S Ay S BfSCf &c.Pkop; 

SA etik, SAimb, SAcub. ^ . 1^^^ 

rcaproca(nempe-j^, -jj^, fumantur mT^jg^. 

poigtdfioiieadthnieaca» denfiuteii AHr B lp .CJC,6ui. etunt 




in progreflione geometrica. Et fi gravitas diminuatur in qua- 
druplicata ratione diftantiamm , & cuborum diftantiarum reci-: 

P*0^.' sbU' scU' *^ >««««»« 



( h n z Dt Logarithmn» linec StvdlAH 
ad Logarithmain lioeae S z feu F N ( 
IC 3S0 li*. I. )> denfitas F N pcr fabulas 
logvtthmonim inTemn poterit. yice 
TcnJ , daii dcnfiiate F N inveaietw alti>t 
cwlo S F: aun p«r prop. iiipeiioB(m 
tin» ▲•->Ff» «(MdedaBttrFf» 
j« SAxAa 



m 



4^**»^ XQm wrf Aiidi damdtas ; 
••wiii Mifnt , 'fi eomprimenti, idco- 
que denlltati {ptr hyf.) proportiooalis eft , 
patet per hoc coroliariiun ex daus alti* 
tiulinibui; imrenit poft MiaiMe»> It^ 
cc Tcnl. 

( z ) 177. * Siwifi MrgumeHtMioneftf^ 
hari jfouft &c. Sit rii centripeta paid' 
^iUpiiik Atidi ndproc^ iit diftKiti» .d^t 
Z 3 gmr 
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DEMo-in progreflione arithmetica ; deniltatcs AH, EI, CK, &c. 
Tu CoK-^mnt in ptos^e&one geometiica. iic in infimtum. Rur- 

PORUM. 

LlBBR ita,, cajoitatedl vs ^cfigBttS CM- 

SecUND. trinn , & S A , SBf «C S D, S E diftao- 
SbcT* V.tias io progrclEone geometrici. Erigan- 
Fk oV. tur perpendieula A U , B I, C K &c. qua 



XXII. fint ut fluidi denfrrates in locis A > B * C > 
Theor. D , E &c. Et iptius gmitatet fpcdfioi 
aCVU.' ' A H B I C K 

in ihdem loc.5 cruni — , 

&c. Fingc has gr.ivitnes oniibnniter con- 
tinuari primam ab A ad B > lecundam a 
B ad Cj teniam aC ad D> &c. £t hc 
dote in ahindiiin A B , B G , C D > 

D E 5cc. vel quod pcrindc cft, in diftau- 
tias S Aj SB, SC , &c. altiradinibus il- 
lii p tOBOrtionales , conficieot cxponente* 
IJJ AH B I CK 

P««~"" SaT^.' SB^^ ' S C • - 
ftr. Qaarfi chm daafiniea fint nt harura 
pceiBoaam fummae, difiscndKdenfiiaiMB 

AH— BI, BI — CKi &e.eiiiiKatfimi- 

AH B I 

matum did'eren:ix 



SA«-i* SB«-«' 



CK 



— — &e. Cat eadcm conftra^lio, quae 

S C ■ • 

fnpra ia jmp^ XXII« & deafitatum M- 
fereniistvj Bv»&frenwtm- 



B I 



^YT^» &c.&ieflaiifBl«iTXel»,uw 

. » , - AHKth 

xui , iScc, tetttp» aqacc.a g^^_^^> 

&C. £ft exiim (ptr thear. 4- d0 Ib^. ) 
AHxthaeqoaleSA xAa> & Aareci- 

procdmS A« Cuk dtndd Wg^* ideoqw 

ttAt^—^cm lfc8A}CAasi,ft A* 

^BIyui 

eft Kvr : airBb • « 



SB« — ■ 

&ciaiit anftah Aa, B b, C c, &c. ideo- 
qWBAa* — «, Bb»— Cc« — 
aaotmu^ proponiooales , & propteiea diA 
•«awifcif A«— «— B b »-1^ Bb«-i 



mmCf^ ; (ke. proporttOMalct, ideeqae 

differonciis hifce proportioDaUa (unt re> 

daagula t p , u q « &c. ut & (iimmis dif- 

fenwiitolM A a ■ — i — Cc" — «, rel' 

A a • — t_ Dd« — 'ftiimiueredanmiio-' 

rum c^i-f-uqyveltp^-ttqHh wr. Sodi» 

ejurmodi terraini qukm plurimi , & Itim> 

maoouuttmdiicieiuiatum>piuaAa • — • i 

— Ff*'— «y eritfiaBaMtomaiam reftui- 

gulontm t pota z t h n , .pioponionalit. 

Augeatur numerus tenniaofiim & minaan- 

tur diftamiz pundonun A , B , C , &c 

in infinitiua» & redangula illa eradeat 

tpqaalia are« hfperbolicc z t h n > ideo- 

que hoic areae proportionalil cft d ifi B i c iMia 

A a« — • — Ff« — «. 

Sumantur jam diftantiaram qoanuBli- 

bet» puuSA,SD«SFdigaitxtesSA«— « 

SC»— «,SF*-~«in p t og r f l B o a >i a M fi ctt 

. * t 

idcoqpe earam reapro:c gj^, 

->rcu A a • — «, D d • — «, F f«"~« 



ia progrefiioRe arttfameticH» fic difiineaiis 
Aa«— Dd» — »,Dd" — Pf"^« 

erant zqnales ; & proptcrea differentiii 
hifce proportionales arez t h 1 x , x 1 n S 
«quales enint inierre, & denfiatet Stt 

tinai pfopordoaafei. Qoare fi giavlui 

particularum fluidi diminuatur in ratione 
qn^cumqne multiplicatl dtdaxtttarum , oi- 
jus exponeiis lit n, & dignitawmS A ■'~~''« 
SB" — «jSC* — ; &c redproca (oempe 
SA> SA» SA^ . 

SA. — . ^SB .'SC*— ' *^ 

quibus S A data eft ^fumjtitur iu progrefGo- 
ne ariibmetic j ; dcnfitates A H , B 1, C K, 
&c erunt in progrelfionc geometrici. 

Sl ioqae Idco- n fixibaotor nomeri |r 
4* 1» ft&mhifiahamiftiaKi« iU> 
bantur o, — i, — 1> ■— J &c. ininfinitnmr 



patec vcritas fcbolii io hypothefi 
•iB-ai oaanBimeaii pDopoitiooalis.^ Qoan- 



doneftj 



denfiiap' 

oalis. 

ut oomiiiai <iBiaiaiii wr 

SA« SA- 

««SA^.=S^'SB^* 
. S3i 
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PRINCIPIA MaTHEMATICA. i8j 
jbs fi gravitas particularum fluidi in omnibus diftantiis eadem Ds Mcw- 
fit, 6c diftantijB fmt in progrelTione arithmetica denfitatcs crunt'^" Cor- 
in progre(none geometnca , ud , Vir Cl. Edmmdits HtdUiiu in^ 'lwer 
veiiit. Si gravitas fit ut (tifimda* & quadnta diftaiiaaQmi fint SficoMou 
in progrellioiie aifthnieQdt » deolitttes aBUitt in progieffionegeo- sbct. V. 
inetnca. Et fic in infinitum. Hcc ii» fe habent uU fiuidiPRop. 
conipre fli one condenfati denfitas eft ut vit compidfionii » vel>^^^^ 
quoJ pcrinde eft , fpatium a fluido occupatum reciproce uthgecxVli; , 
vis. Fingi poffunt aliae condenlationis leges, ut quod cubus vis 
compriraemu itt ut quadtato-quadntumdenfisatis > feu triplica- 




S B , ideoqae fi diflantix (afnaoinr !n pro- 
^reffone arithmeticl , denfitatei erunt 
tn progreffione geometrici , ideoqae di- 
fhnitis (vat la denfitatum lofaritbmi « 
qula crefccntibus diftintiis irr pro£;reffione 
artthmeticAj dccrelcunt denfttatei in pro- 
gicSDm teooietriri. Qai» ^fxhjiftyiti- 
mnum0Mtf»ii dai^w ^dhk» cweni pip 
fib«M K poitwwMB nw o enw todeni gu9» 
ris cr.idu , f:t ut i li e mfrimcni vel m- 
tUTMi tti faiftm foam frutmi iV- 
fnem eatperimentis polRnnitriibjica«>>r» 
* antnn acceninfirioim coinprffflea» > 



terit etiam paribat ; xqaalis fit pondeii 1,77; 
aertt lotius incucabentis , ideoque propor- 
oooalit altitudtni naefciwii io b^otBetro^ 
ft pi w e f e * pftiaJamm iccie Cravini > 
in miooribia falTem 1 teUane mperficie 
difl^ntits , conflans cenieii pofilt > patet i 
qnod> caetcris paribui , aSrit den6tateiA> 
■d fininlinodi 4iflaniiaC 
ptC-nm per l^arithmoi. ^deliitplB» 
ra vi lfrr eft in Elcnienti$ Aerometrix Clar. 
Wolfii , in libro i«. PhoronoinUt , Sc in fe» 
^^ione lol. tHjdwhMmkit CUt. DeeifNr 
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184 Philosophije Naturalis 

DsMo-ta ratio vis eadem cum quadrupiicata ratione denfitatis. Quo 
TuGoa- in cafu > fi giaTitas cft rcciproce ut quadratum diftantie a cen- 
'liber ' dal^ citt leciproce ut cnbut diftantue. Fingiaur qu6d 
Secudd. ^ comprinientit fit ut qaadniD-CDbut dente»» flc fi 
SBer. V.&^vitas eft reciproce ut quadracum diflantise , deniitM erit re- 
pRop. cipEOC^ in refquiplicata ratione diftantie. Fingatur qu6d vit 
Theor. compnmens ut m duplicata ratione denlitatis, & gravitas re- 
XVB. ciproce in ratione duplicata diftantiae , 6c denfitas erit recipro- 
ce ut diftantia. ( * ) Cafus omnes percurrere longum cffet Cae- 
terum per ^xperimenta conftat quod deniitas aeris fit ut vifi 
compriinens vel accurate» vel fiJtem quam pDSiim^ : & propterea 
denfitaa aeris in attno^lMBiii tetis eft ut pondoa aoia tociua im 
oumbentia» ideft> ut altitndoineicuciiinbiioinetBO» 



( a ) ift. * Ctfiu 

longum ejle$i Satius crit gcncralem for- 
mtilatn tradere , ex qui fin^ii calui pro 
InlMla eruantur. liliiein igtmr, quz (a^ 
pn, foSut, fit diftaittia variabilis SC = 
«, altitado C D = dcnfioi C K =r jr> vit 
tota connjrimcns in Joco C — v, Tijgra» 
vitatif ibidem Cfit £ravita« Ipe» 

dfica iji eodem lo ottf y ( 174 Ar ne 
4uEtt in altitadinein evanelcentem C D 
^ta d X oonficient moinenruin prcfEonif 
gydx— — dv, Samitar autcm Huxiod « 
aegatiir^j qnodcrelceiitediAantiair^ («»> 



£> 

c 



Sit jravim^w — , iutm |r «e fk 
c«ai{riineiitis £gnita$ v tdeoqpie • 



XX d Loco ^ 6c dv (iibftitaantar hi 
▼alorea in xqaaaooegf d»=:^ d v , Sc 



U cftj ilenGtai vl compruiMaii ■w f BM i »' 

T """^ 

yd* _ % IZm. f. taia— ^ h profreffione arithtaotidl» 

■ * - * ftOHamflaxiotief^ieadifferentiz nalbeaiot 

(1—1 )i» o, 

ideoque & 



I— 2n 



flon aeqaalitatcsj fcd pr 
cxpoiumuf j 4t idtQ 
elifimut, 



d y. His TCt^ cquationibut 
iooes tantnm 



11 = 1« 



, . CO»" 

ftantes enut > & propterea qoantitatei 
-~ etiam datc > ac proiade denfiiatcf f 
ilui difiereattif d j proporooraricf « eraat 



Digitized by Google 



Princitia Mathematica. 



.coatiuu^ ptoponiooalcs » i^r iem. IL 
dx 

• fUBtitatef — conflantei, (eii difUntiK » 

' fNpdione grometricl , erunt etiam 

— conftantef , & ideo dcnfi- 

1 « ia prosreffione eeometiicl. Pror- 

tm mm jirop. XXlL XXL & ioiiio fcho- 
Jiitaini dMnooftnttmeft* Sampii» ine»* 

«iboi f «qudo — jr i 
o 

I i=JJ 1 
Ihhk abit y •» = — " , 

ttmjl. ia q«l non potclt eHe m = i « 
« — I , oeqoe n — o, nt patet. Vt 

dnerminetur valor coriflantis Q j pri- 
I defioieoda ell aititudo S¥ , ubi dcn- 
I 7 wMwftk. Nam ahirado ilia fi- 
«ftacdicMW=«> pofitijr=o, ha- 
— 1 I 

^ m — s 




n — - 



W— I 




ru< pofitivus, fcu R n inicru? pofinvnsnmfatc 
iDiOor, ut crckco» .ous dill<uuu»* j decreC- 
cant denfiiatef f t 8c comn. Si ahttiMlo 
S F ad q«am itvim j »»mU» t iatmn 
£ippoaatiir > erit cauftatv ^= 9 « ac proin- 



I— n 



185 

, «—«•—" DbMo- 

CinafwioDe— jr »a^- ^_ — »td CoK- 

pamar j iralla & » iofiaita , quantieas poRUM. 
eeBttm s «rik iafimi»» «mKTt h)rfoih«- LiBER 
fi»" , „ • , Sbcuko. 

Jam vero 11 gravitas cfl rcciproce ut Cbmm 17 
-j j;a ;j _/i r. _ ^ _ wBC*. V» 

Paop. 
XXII. 



qoadracum diAaiitiae , id cil fi m 

-««rr^mluuic 



«nae— n — j 
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17 1. 



«t-^n Teciproo^ Fiogatar quod cubtu 
▼M compriiBentu fit nt qiwdfiiio- qoadra,* 
lom den&atii > 6a jr « «t V » > ' ' 



1 -i. 
jmv*, & hinc R = I i & crit * >— • 
c» I , acptoiade denfitaa ^ m « « recipfo> 

ci , feu denfitas , rccii^roci ttt cubu di- 
ffaniiae. Fingatur quod cubot vis com- 
primentit fic ni qnadrato - cubui d«n- 
fiiatif > hoc cft j jr $ at v » f adeoqfoe 

y m V ^ , Sc hinc « = f i & ciit > ut 
X ^ redproc^ , id eft , dmfitaa redprocd 
in Atquiplicati nitione diftantia;. Fin- 
^ar qood vis comprimriis fit in dupli. 

CWl miooe denfitatis i reo ;i at v ^ ) dc 
hiac erit « = j > ac proinde y nt* red- 
pTocc , five deufiiat ell recjproc* ut di- 
fUntia. Qim Nevtoaitt in ii:hoJio di- 
xerat. Vide mooiimeitti AcademiB R«- 
gi« fcieiitiarum anni i7i*j nbi hanc QM- 
ceri4m irac^i Yaf^ootUus , quem 



Tm, 
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i8(J Philosophi^ Naturalis 

PROPOSITIO XXIII. THEOREMA XVIII. 

Si fluidi exparticulis fi mutuo fugienubus compofiti denfitas fit ut com- 
prej/io, vires cenfrifuga partic»Umm fmtt nciffwi proportkmh 
les diftmaiis ttntrmm fimmn, Et vice vtrsa, femitid* viri" 
bus qitof fimt rte^tci frtfortionales diftantiis ctnsrormn fitorum 
fi nrntuo fugientes componunt fimimn tltfiitmn > oipr dti^tai 
tf 



Incliidi imelligatur flnidnm in fiado cabico ACE^ ddn 
compreflione leiSgi in (jpaiium cubicom minus « c #; 8c pard- 
cularum». fimilem ikum imer fe in utroque fpatio obtinentuun» 
(>») diftantiae erunt ut cubotum latera ABy ab-^ 6c («^) me- 
diorufTi denfitates reciproce ut (patia contincntia A B cub. & 
a b sub. In cubi majoris latere plano ABCD capiatur qua- 
dratum D P a^qualc latcri 
plano cubi minoiis <i ^ j 6c 
cx- hypodiefi * preflio; qua 
qoadiatom D P uiget fliii- 
dum indufum] erit ad pief- 
fionem , qua illud quadxap ^ 
tum d b urgct fluidum in- 
clufum, ut medii denhtates 
ad invicem , hoc cft , ut <j ^ cub. zdAB cub. Scd preflio , qua 
4]uadratum D B urget fluidum inclufum , eft ad pre^fionem , 
qua quadratum DP urget idemfluidum y ut quadratum DB 
ad quadratom D P > hoc eft> ut AB epuid. zdab aund. Ergo > 
ex flequo y preflio qui quadratum D B urget floidum , e(l ad 
prefllonem qua quadratum d b urget fkiidum , ut /i ^ ad A B. 
jPlanis FGHy fgfiy per media cuborum duclis , diftinguatur 
fluidum in dua» partes > 6c hae ( '^) fe mutuo prement iifdetn 

viri-. 




(b) * Difianiia erunt ut cuborum lor 
ttra AB , ab, per lemma V. Ub. I. 

( c ) * £» m$diorum drnfi(Mtt j nr &e, 
Ab datani in wioque rpacto BnUi imftn 



( d ) * Ei hafe miutio prtmeni iif^eni 
viribux &c. Prelfionci enim in unoquo- 
que foatio (oiic nbiquc sqaaJes > nm 
dm fliidni voifiyrnie fapponanir» fi p(<^ 
ffaor eftt ia vm Ioco yiiain al>o> 
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vtdbiu» quibus premuntur k fdaius AC, acf lioce(l> in pro- DeMo- 
portione a^zd AB : ideoque vires centrifijgae , quibus hae prcf 
(iones fuftinentur , funt in eadem ratione. Ob eundem parti- lubu^ 
cularum numerum fimilemque fitum in utroque cubo , viressEcuNo. 
quas particuiae omnes fecundum plana f G H, fgh exercent Sect. V. 
in omnes , funt ut vires quas finguke exercenc in (ingulas. 
£tgo vires 9 qoas fingulae cxeroent in flngulas iecundum pla-THioK.: 
nnm FG H in cubo majore , funt ad vires , quas finguto exet-^VIUi 
cent, in fingulas fecundum planum/r h in cubo minofe, nt 
alf ad A By hoc eft, tedpBoce ot «fanrig patttculanim ad 
invicem. E. D. 

Et vice versa , fi vires particularum fmgularum funt reci- 
procc ut diilantix , id eft , reciproce ut cuborum btera A B , 
a hi fummc virium erunt in eadem radone , & prcfltonec U- 
temm D By dhv^ fiimmc viiium; & preflio quadrad D P 
ad pieflionem lateria D B ut a h quad. ^d AB quad. Et 9 
ex flequo , preffio quadrati DF 2ii preflionem kteris d b \A 
a h cuh. zd A B cub. id eft , vis compref?Jonis ad vim com-. 
preflionis ut denliaft ad denfttatem. B" D^ 

Scholiwn, 

( « ) {Simili argumento , fi particulaiom vif^ cefltrifogB fint 
ledproce in duplicata tatione diftantiarum inter centra , cubi 
virium comprimenrium etontut quadiaaoKiuadtata deniitatum. 

Si 



flariiii ccdcKt AimIiiiii nsgit prc/Ianif st- 

qac ita pretHo ad Tqualitatcm rrftimieN» 
iur> ut in calU 6». prop. XIX, 

( C) * SbnUi argttmtmo &c. Sunto D 
lc i («ntcalwnai «tiftamuc ia ipatiis co- 
'» Uek ACE & ace qtaaefuni ac A B 
ab, carumdcm virej ccnirifugx ut D • & ■ 
reciproci , fluidi dcnlit.itcs F &Ce , & vircs 

J _ ■ . + J n t » 

compriincntei erunt ut £ & e — j— • 

Nsm dm £ma>» fiiiiua ftus eaaci 



fimul particulj» exeicetf io bun D B , 17I. 

li b , uiu m fingularuni particularum vircs 
enuit ittz funimse yiriura ut D • & <i • red- 
praci, feu ut « t • & AB» direa<i i Sc 
preffio quadrati D P ad prclEoncm quadraii 
D B ut a b * ad A B * iunde cx xquo preflb 
quadrati D P ad pre!T5on-. m quadraci d b, hoG 
ell t vis compnmcns itt ipatio A C £ a<l 
vim comprimcmem in fpatio • « * » °* 
a b " + * a 1 A B n + ». Sunt atttem deiifia- 
tcsj fiTC cftfi ad mabi & 

4 « « 
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Db Mo- Si vires centrifugae fint rcciproce in tTr|ilicata vel quadn^ficatft- 
To CoR- ratione diftantiarum , cubi virium comprimentium erunt ut qua- 
PORins. di-ito cubi velcubo-cubi denfitatum. Et univerfaliter , fi D po- 
SscuMD pro diftantia, 6c E pro denfitate iiuidt comptefli, fic vi- 

SkcT. V.i^ centtifugae fint reciproce ot diibnose dtgnitas quelibet D " , 
prop. cujus indcx cft iwnieniiii; vivn ooaipnnientts enmt vn lite^ 
la cobica dignitatis E " ^ , cujui imlex eft numerus » -4- a : & 
oontiau InteUigenda veio lint hsBC omiiia de patticiilarom vi- 
nbus centrifagis qus termlnantur in particults proximis> aul 
non longi ultra diflunduntur, Exemplum Iiabemus in cor- 
poribus magneticis. Horum virtus attradiva terminatur ferc in 
fai generis corporibus fibi proxinus. Magnetis virtus per in- 
terpofitam laminam fem contiahitur , 6c tn luiuiii §ak tetini- 
nttur. Nam coipofa ukerioia non. tam a magnece qoam k 
lamina ttahuiittir. Ad eundem modum (i particuls fitgwit 
aliaa foia gencris particulas fibt pioiimasy in particolas autcm 
remotiores virtutem nuUam exerceant , ex hujufmodi particu- 
hs componentur fluida de quibus aSum eft in hac propofi- 
tione. Quod li particulae cujufquc virtus in infinitum propage- 
tur , C ^ ) opus ent vi majori ad xqualem condenfacionem ma- 

joris 



ideoB— we- 



Q«are tucs comphmentec ttuu ot B 
- • ♦» 

& * . Q, E. D. 



«ttol&aiamdigiiiniwg-p» •-y^tmt 

«abo + ', AB» + *; crit prcffio quadr»» 
fi D P ad prcifionem quadrati d b in ei- 
dem radone , & preiTIo quadrati D B cil 
ad pfeflHMein quarfrati D P , lu AB * ad 
• b'} ftj cXte<]QOj prelilo quadmli D B 
ad preffioncm qujdrati d b , ut a b • ad 
A B » , lira ut <j • ad D Sum autem vi- 
KS parucul.iruin fingoi irum ut fumma: vi- 
tiam, boc eft j ut pAfloDCi latemm D B , 
^b} qttarevtrei ponicalatnm ceiuriliigz 

fnnt retiproci ut dilh-'* ' 

D .»;i!. 




Jan fi looo » (cribamv nMDari z} ii 
> patet ventaa coram qw iflitio fila» 

lii dixit Newtonu?. 

( f ) * Oput eru w mapri &e. Noo< 
eaim Ibliim vioceada erit pcr 



mammj Adft 
randa q^s( ^^19; ) Ul 
£atHC4 



Digitized by Google 



PtlMciPiA Mathematica. i8p 

jtirie c^tttmtatis ftiicli. An vero fluida eladica ex particulis fe De Mo« 
mutuo fujrantibut conftent, qusftio phyficaeft. Nos proprie-^^" Cok^ 
nttm fluidorum ex-ejufmodi particulis conftantium mathema-^^^^JJ^* 
dc^ demonftravimus , ut pfailoibphis aniam prsbeamus qus-SBciiMD. 
fiionem illam tractandi. SfiCT.vi.. 

S E C T I O VI. 

XYUi 

De motu ^ refijimtid corporum Jmepctidulo- 

Ttmu 

(«) PROPOSITIO XXIV. THEOREMA XVUL 

QmantitAXti materite in corporibus funependulit , qmormn eentra 
eiUationum deeatrs fujpenfwnis ^qmUHf dfantf fimf in ratio** 
m eomvojitd at rarione ftndtmm& ratkm dmUattd temporum 



Nam velocitas, quam data vis in data materia, dato tem- 
porc gcnerare poteft, eft ut vis & tempus diredle , & matcria 
invcrse. Quo major eft vis vel majus tempus vel minor ma- 
tena, ep majpr gencxabitur vdocitas. Id quod ^et motus k- 



(^) * Fftf^m XXIV, lo hlc pfo- dum ratiooeffl maiSiram j cara id ipfaffl ex ijt^ 

ponaooe & tjat ooroUanis flippoaitur cor- iflo Theorematr poflea ducatUT) cor. 7. ; 

pon iboepeadato» fMl comparaDtur , ta & fccunlo» iildiver& locia ^ravios di- 

cydotdllNK aoi lidfem in exiguis roagni mA cllb poieft ( m qnidcm cx cnpeii- 

circuli arcobas olcillari. * PonJera aucem zneDiii conftat ) idcoque corpornm duo- 

corporum hic dupUci de caaiA4 fnateiiA' rum in ditrerfis iis lods (pedatoruin ratio ' 



DbMo- 
TU CoR 

PORUM. 

LlBBR 
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gem fecundam minifertum eft. (^) Jam vero fi pendula ejuf- 
dem fint longitudinis , vires motrices in locis a perpendiculo 
aequaliter diftandbos fum ut pondera : ideoque fi corpora duo oC- 
ciliando defcribant arcus squales» & arcus iOt dividantur in 

J>artes squaks j cbm ( * )' tempora quibus corpora delbribant 
ingulas arcuum partes cotxelpondentes fint ut tempofa ofcil- 

lado- 

(h) jMtver6 fifaidaU^im^lom- 
gttHdinu , viret motrieet ln htb iperfendi- 
mdo itquaHter dijlantihui funi ut Pundera. 

* Nam fi PeaduU ejuidem fint longiiu- 
Sttttt Cyd«i<lei plane finilei tc zqudc* 
dercribeijt : In unaquiqoe aimai Cjrck»* 
de > vircs quibus corpora in lodf qtti]w(> 
vts D> vel <l accclcraniur j CtM ad totum 
fiugali corporis poadus in tocii aluffimis» 
atsKOtQncloidit interlooa propofitaDtd 
& punda infima C , c , ad totas I"cmi-Cy- 
doidcs ( Cor. Prop. LII. Lib. i . ) Ergo 6 
femicydoides fint aequaies & loca D &.dk 

nendicnlo s^ualiter dillenc > arcos D G 
e omtt e i y H lfi > ideoi|ne vit (|aS oor* 
pus acceleratar io primj Cycloide in puiv- 
£to D, erit ad totum cjus corpori* pon- 
> ut vis qui corpus accclcratur in al- 
•eri Crdoidc io vwaBb» d« ad totum ejoi 
corpont ponduf. Utide Tidffim , vis qul 
accclcratur ptimum ccrpas in puaLlo D , 
eft ad vim qui aiterum accderatur in pun- 
Ao d, m tonim prioiii corpom popte« 
ad pondus alterius corporig , idcoqoe fi 
fendnlMfint tjufdem longimMrit vtra imn- 
.Ms &c. Q. E. D. 

( i ) Cum ttmfora fuibm corfora defcri- 
hmt Jingulat arctatmfmttt ( zquales ) 
correjpamdenm fim w tttuftr* tfaUtAnmm 
totarum. 

* Sint arcns D C> dcxquales, fecen> 
nraie in partes aequales iofinitd parvas 
DBt GFoCc.} de, ef&c, es pundlis 
D, E, F&dj e, f, ducanturperpcndi- 
cularcs ad axcm , D M , E N , F R ; 
D m > c n , f r i liquet lineolas M N & 
inn>MR & mrex hyp«ihcfi fbre s- 
qnaktf Ex natnri auiem gravitatis> vdo- 
cita? arquifita in E erit ad vclocitatcm 
acQuifitam in F ut Ridix aliitudinis MN /■_.^./-mb.../'_* 
«1 Radicem M R , & paritcr vclocitas ac- go/.M N = .V^ '^/^U fj * r-y »f 
qai&a in e , arit ad Tciodatem acqui- " f .^. T^S^ 

inaB isi s w V «w* ^ Yctocitatcm ac^aiitam 10 <, « 
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htionum totarum, (f) enint velocttatcs ad invicem in cor- DsMo* 
lefpondentibus ofciUationum partibus , ut viics motrices U to- 

ta ofcillationum tempora dire£le fic quantitates materiae re-^^|^^ 
ciprocii : ideoque quantitates matcriae ut vires 6c ofcillatio- ggcujjp^ 
num tempora dire£l(i 6c velocitates reciproct^. (§) Sed ve-SECT.VI. 
locitates rcciprocc Ibnt ut tempora , atquc ideo tempora ^i-^^av 
lede & velodtates leciproce iunt ut cptdrata temporam >thboi. 
& propterea quantitates materis funt ut vues motrices dc quarXtt. 
drata temporum, id eft» ut pondeia & quadiata tempoium. 

(tt) £.i>. 



iriciffim Tctodtas acqliifita in E , cfl ad 
velociutem acqu.fium io e> ut velocitas 
aoqiufiu iq F eft ad vdednKm acquili- 
ngita£ Sed ^BoabiB vn E F & • f 
FG 9cfg fanrtnfinite pofvi &«|nle>« 
nniforRuter defcribi cci5'cndi fum, & tem- 
fon ^nibus dercribuntijr cruot io ratio- 
w icaprocl velocitatum , i<leeqpo toiii* 
fOi ^defcribkai £ F cftadicnpv 9» 
doftnbimr e f , nt velociitt in e ad vdO" 
MUem in E , & temput quo defcribitur 
F G e(l ad tempus qoo dclcribimr f g j 
Bt velodtas iu f ad velocitatem tn F &c 
fed ratiooes TetocitMum io £& e» tn F & 
f &c. fum femper aeqmlcs inter fe, ergo 6c 
rationet tem )orum quz iflarum funt invcrlz 
fant «qoalei imer fe i ergo tempora quibus 
ingai» partes arcni D C delcribuntur» Iniu 
ad tcmpcra quibus correfporvJentcS par- 
tes arcus d c delcribuniur , io cldcm ra- 
rione ) ergo omnet anteeedcntcs & omnes 
cou^eqoemet fanunando , omoia fimal 
tempora quibni peicariuiMar omnei paiiet 
atrcot D C , hoc cft , totum temposofciMa- 
uonii per D C , clt ad omnia tempora qui- 
bos partes arcus d c pcrcurruntur , hoc cfl 
ad lotam tempns olcilLuioiiis pcr (i c at 
tenipof ODam qaoqatadam par> arcw DC 
percurritur , cA ad tcrapia qjo pars tOKtC- 
pondi.iu arcus d c pcrcurritur. Q. £. D. 
( t ) Eruni vtiOcitMtt 4d mvkem in 

vbtt matriett & mM eftUlatkmtmi lemp^ 
ta dirtCle tnuntitates rtuutri* rttifroci. 
^ £x demoattrdtioae noiae lii|;rr>oru ii- 
^a«c t d o d tawa in cMre^oadeniibus par- 
ttbo» cft gnBH k €|dm ndooe» tdoo- 



que at relocltas acquifit.i in E nd veloci- 
tatem acquifiam in e > fed cikm arcus DE 
& d c ialidid pord Gipiponantnr 1 cenfeii« 
dna cfta Tim motrices uniformiter ago< 
re > llinB 9tf arcm percurruntur > moiaa 
ergopercas produclas crctcet tnmpro ra- 
tione virium ipliirum quim pro ratiooc 
temporis quo arcus illi ddcdboatnr A> 
ve ( ex detnonftraiii ) pio radono WB|> 
porum ofciUationum imecrarnm »^ oiotat 
ter6 ex Dtf. i. lib. 1. jcltim. tur .i New- 
tono ex vclociute Sl maietii conjundimj 
ergo velxitates produd^s io «isryt^jwdw 
tU)ttt ofciilationim fwrt&ut irunt m vtnt 
motritti & tota ofcillaikmttm trmfora di- 
nCU & quantitatri matniM in-.-.nt. 

( i ) Sed vtlocitaiet fttm reeifroee Mt 
mmfora. * £x demonftraiit ( ad ootaili 
luperiorem i ) liqu?t vcio^iratem acquifi- 
tjm in £ elTc ad vciocit.>tcrn acquifiiam 
in e nt vclocitas acquilita in pundo quo- 
m arcns D C ad Telocitatem acqoifitam 
iir ponAocond^ondeiiii «rcnsdci Exei* 

dem denionrtrattoneliqaet vrlofitatcm ac» 
quiatam in E e(fe ad velocitatem acquiii- 
tam iii c , in ratione reciproci tcmporum 
qaibos defcribunmr araii£F> &efi face 
verS temporai elfe at ivnipoia oialtaitih- 

aam intf^^r iru n j ui le vclorit.ss acquiilta 
in puncVj quovis ircus D C, cit ad velOctta- 
tem acqwfium in paoAo cenefpondewi At; 
cns d e > In ntione ledprocl tei^oraai 
oftill^itionam tottmm. Q.E.D. 

( tt ) Qi''^ DemoHflranduni. * Irj 
demon(ln'.ione probamm tll qucd li de- 
fcribcnnir arcus aequale* D C > d c quail- 
6m ot peadaa 'ft qBv 
dnn 
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DbMo- Corol. I. Iclcoque fi tempora funt aEqualia , quanotates 
. Tu CoR- igriae in fmguUs corporibus crunt ut pondera. 
'gj^ Coroi 2. Si pondera fum aequaUa, quaniitates nuueris erunt 
Skcund quadrata temporura. 

SscT.vi. Corol. 3. Si quantttates nuiief» equantut 9 ponaa» enMt 
P«op. reciprooe ut quadiata temponiiiL 

^VtoK wrf. 4. Unde ( cum qoadiaia tcmponim t csteris pad* 
svm. bus» fint ut longitudiiieg pendoloniin; ii ^ tenpan flc quan- 

am- 



el miiior am ^ c ml qomntaMt 



dratn tffuipuimi> 
najor vel minor am J 
materic & pondera utrinque maneunc c». 
4em pnt» > dc pariter ob IfochrMiet- 
' tatem cmva b d c ^ tempus ofallaiiook 
per bCf Mpale erit tempori o^aiiouis 
per d c > ideoqae qaicamqae iiat arcos 
«lefcripti fi moAo mancat pcnduli longi- 
nd9« eadem^ fit utrinqae cjrdoiij pi« 
riter terom «k qood qmuitiiam naio- 
rtz funt ut pondcn ti ^JMdlHt teiBponUI 
orcillationum. 

( k ) Vnde cum qtuitata temfortm f«- 
ttrit 94trlbut Jim n» Imgiatihm ftnin^ 
rum. * Fingator L C, lc tnarqiiaGe eflfe» 
& arcus DC , dc non fumi aequalcs ut 
phus , fcd (imiles , Gve proportionale» 
Sngimdimbus L C, i c, (e.cior DC io 
partet aeqaalct imer fcj & dcinpartet fimt- 
In, iuutftt DEaddemLCadlc da* 

dlifque perpcndiculis D M j E N , d in# 
e n &c. liquct ex flmilitudine figuraraQl 
altitudiiici MN & mo, MR&mraco 
efle eiiaminter fe io MWM» LC «d lc# 
velocitatcs vcrcS qdbai defiribaimnr ar. 
cw E F , F G funt ut M N ad \/" M R , 
& ve]o:iiate« qaibos iiclcribuncur arcui 
ef, fg fammv^ mn ad^ mri fedqoia 
M N & m n , M K & m r , fpm io e|d«n 
«lioQe iUcoque & einjm radicer , »icif- 
fim, Teio:jta» qaa uclcr bitur E F cft ad 
Telocitatem qoi deKribiiur e f, ut velo- 
ci.cas qoi ddcribimr F G ad TelodniciB 
qua Jefi.ribrti.r f .: , 6= ordine pcrpc- 
CHO dcmonftrubjur .clyit.itcs quibus fuc- 
cefivs parttv corrcfp->nc>cn-e5 ctrm'qt- 
^■1— pcrcurruntur fore fempcr in eidcai 
ratione ; tem^iora Ter6 qoibm ar.iii fi- 
miles dercribujuur funt direfl^ ut illi ar- 
cw dc tiivcnc ut vciocitatcs j eigo cum ra- 





! 
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titates matenae aequalia funt j 0) pondera erunt ut longitudines De Mo- 
))endulon]fn. to Gor. 

Cfrol. f. Et (™) univerfiduer, «luamitas materue pendofe''^ 
efl ut pondus&quadiatumttmponsdifefl^, ficlongitudo pcn-sccu^D 
<luli inverse. SbctATL 

CoroL 6. Sca &c in medio non rcfiftente quantitas materiiE^"^^- 
penduU ctt ut pondus comparativum & quadratum temporis-^^j'^',^ 
direde fic longitudo penduli inversc. Nam pondus comparati-XIx, 
vum efi vis motrix corporis in medio quovis gra\ i , ut ( " ) 
liipra explicui ; ideoque idempraellat in tali medio non refi- 
teite atque pondus afofblutum in vacuo. ' 



tio arcuttm corref^ondemium fk remper ea- 
dem } nempe raao L Cal 1 e> w & ra- 

<tO Yciocitatum quibm percnrmncnr illi 
arcuf, (ingula tempu(<:u]H quibus defcriban> 
tur pjruLulac arcus DC eamdcm racioncm 
habcbom ad tempu&ula quibos correipoi»- 
demet pfticaha srib d c percummair } 
ideoqne tempora tota orcillationum pcr 
O C & d c erunt dircd<i ut longitudioes 
L C & I c > & invcrs^ ut relocitaics ia 
pandis qMiWVis ccrfefpoadMiiibat arctiam 
DCfc de,pmkiopaaaiBiiifim»C& c, 
fcd quia ex hypotheli quod pondera fant 
zquaJia 6c quod quanticates materix fuut 
«equales, velociutcs func proportionales Ka> 
dicibaiqiuadrBm altiradioum» rek>citates ia 
{NinfthC &ceffantat \^MCad ^^me: 
ied cx fimiHtudine curvarum & arcuum cft 
m c ad M C iicut 1 c ad L C > ergo velo- 
dtates in paniditC& cfittu ut L C ad 
^ icj idisoque tempora ofctltationum in- 

j>griram iaaicalieiPC»dcttun tm^'l^ 

ad , T- > unde quadrata temporum erum 
V ^ c 

LC» Ic> 

ttt -T—T^ a<i -; — t»'- ut L C ad 1 c , hoc 

L C 1 c 

eft ut longiradines pendaltmim. Q. E* D. 

( I ) ♦ Pondera erttnt m longittiiints pcn- 
dulorumt & univerjtliter qtnuititas mau- 
rut Peninla ef! m jsndus & MtairMtm 
tnrtferi* ilnOf & bmgitiiit ftmdM hivti^ 
te. * Sint rJuo '-cndula A & B , quT nntc- 
rii > pciidcrc «5c ofcillationom tcmponbut 
diicrc; ci.t , fed giiiwUt fc» toiig^tadiain 
Tom» IL 



cx Theorefiute> erit qaantitas imtena 
pendidai ia A ad qoantitaiem materix pen- 

dulj» in B , ut pondus Ik qu-ivr itum f:m- 
poris olcullationum penduli A conjunchm 
ad poodH & quadracum tcmporis olcit» 
iatjon o m penduli B conjua^m i fit tertiam 
peodalnm C, cujus mneria 6c pondutea- 
dcm fint cum materii Sc pondcrc pendu- 
li B , diverfa ver6 fit utriufque iongirudo * 
longitudo penduli C cric ad longitadinem 
petiduli fi ( five penduli A , perrnde cnim 
e(l ex hypothefi ( ut quadracum cemporis in 
Pendulo C ad quadratam temporit in peitda'- 
lo B > ^ quod itaqne atqaaie erit qaadrato 
«cniDorn tnpendobCf per longitafnem 
penduli multtplicato 8c per loagimdinerti 
penduli C diviioi Undc quantitai materis 
in A eritad quancitntem materis in BfifO 
ia C j ut pjaodai dc quadracum tempofit in 
Acoajanffim ad poadns tn B , fire in C , 
cum quadratotemixjris in C& longicudine 
pcnduli A direde Sc longiiudine penduli C 
rnvers^ : unde liquet qnaatitaiem materiK 
in A eile ad qnantitatem matrrix tn C> at 
pondus 8c quadratam tcmpons m pendalo 
A direi.'l<- & ejus !onr;itudo inversi ad pon- 
dus & quadratum lemporis pfnduli C d»> 
teAi & ejat lotyoidine M ia m ai . Q> E> 
mmivtrp^atf. 

Unde fi 8c tempora Sc qoamitates ma- 
tcria: cadem func , pondera fuoc V loi^i" 
tadincs pcndalorum diredd< 

C m ) * JSi mnafBikUter. TSde Mbtim 
fuperiorem. 

( n ) » Ut fupa expluui , in cor. VI. 

ic viiLpor.u 



171. 
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ip4 PHlLOSOPHliE NATURALiS 
Db Mo- GnvI. 7. Et ( ° ) hine liquet ratio tum comparandi cor- 
Tu CoR- pora inter fe , quoad quantitatem materiae in iingulis ; tum 
FORUM. comparandi pondcra ciufdcm corporis in divcrfis locis ( ^ ) 
c ^*.fA^ad coffnofcendam variationem gravitatis. Fadis autem ex- 
S.:CT. VI. perimentis quam accuratiifimis mvem femper quantitatcm ma- 
Vnor. terie in corporibus fingoUs eonim ponaeri propoctionalem 

PROPOSITIO XXV. THEOREMA XX. 

Cnfwu funepeiMa ijmbm » m medh tpumt^ refifiitm^ m tmkm 
mmentorum temporis , & €9rfer» fiSnepeadida ipue in ejufdem 
gravitatis ^ecifica medio non rejiffente moventm , ofiillatiortes 
in cycloide eodem tempore feraguM > & arcuum partes froport 
ttenaies fmud defcribant* 

Sn!t AB cydoiduarcus , quem corpus D tempore quovis in 
medio non refiftente ofciOando dercriDit*^Bifeceturidemin 
ita ut C fit infimum ejus punflum ; & erit vis acccleratrix qua 
cotpus urgetur in loco quovis D vel<<vel£ ut(i) longitu- 



( 0 ) * 2« hine liqutt rstio &e. Ham 
CX datis pendulorum lungitudinibus > of- 
cillationum tcmporibus, & ponderibus cor- 
ponun^ datur r.uio quancitatum materix in 
aUis corporibus (fcr cor.V.)i6(. oootra. 

X. P) * M co^noftei^Um vmmkmm 
gravitasU. Ubi enimejufdcm peiiduli of- 
cillativ.ncs cardiorcs funt , eravitacis a^o ^ 
caneril paribus > minor clT , cum in eo< 
Acm pendulo pondcra (iat reciproci ot 
quadrata lempomm ( prr eor. III. ). Stal 
dc his plura ad prop. XX. !ib. TII. di- 
centur. Quaj.ta autem in illis cxpcrimcn- 
tis adhibenda dili^cntia , Clari/n D. 
it iilm«m tk qui lolet perrpicuitate tc 
d^antii cxpon^ in moiiaiBemit Acad. 
Rcg. Scit-nt. ;in. 173 y. 

179. Quia numeri ofcillaiionum aequa- 
fiboi KB^oribw kdiverfit pendoltt ibrol» 
vetHlanin fane reciproc^ nt tempora qui- 
bus fingttlx o(dllaiionc$ fiunt ( 47^ Ub. 
I. ), numeri oicili.uionum aequalibus ccm- 
rorilNis ferajl^anun eruat ( ^ rar. Y> 



frof. IhifM.) in compo&ti ratione «1 

tione (iibduplicata direda pondertun & fab* 
duplicatis rationibus inverlis mafTanmi & 
longitudiuum pendulorom ; live , quoniam 
pomiai eft ut £iidiimex malsi in vim jgiai- 
▼itatit looderairioen > emnt przdtAi ol^ 
citlationum nnmcri in raiionc lubduplica- 
la direda virium gravitacis acceleratricium 
& ranoOB iiMi^licwl ionfiiQdinnm pcti- 
dQloram inveni ) ac ffoiiMe pcadaionm 
inaequaliam , fed Hbiem fi pavintis agi- 
tacorum , nuiiuri ol^lhdonum codom 
teropore ablolvendarum fhnt in redproci 
HibdailicMi ndooe lonsirodinum pend9> 
lonun > 6c mrnieri ofcillationum in dae- 
bus peadnlis atqualibns ernnt in InbdnpO- 
cata ratione virium gravit;itis. Hzc eft 
reguU quam ad comparaada* corporom 
gravitates tradit JUk. MtnmUi tn MBm 
Erudit. Lipf an. 171 j. 

( q ) Ui iongattdo »\iu &c. Per de- 
monftr. PMDb U. & OOt* Il> Fnfk Ul» 
Lib. I. 
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Prikcipia Mathematica. 1^5 

do arcns CDsACd vel C£. Exponatar vis illa ^ eundem I^b Miv 
aicum ; 6c cunf tefiftentia fit ut momentum tempons , ideoque '^^ ^^*^' 
detur , exponatur eadem pcr datam arcus cycloidis partem C 0 , ^lJbmi 
& fumatur artus 0 d in ratione ad arcum C D quam habct «jg^^,^,^ 
arcus 0 B zd arcum C B : dc vis qua corpus in d uri^ctur in S&cr. VL 
mcdio reliftente , cum fit exceflus vis C d fupra reliftentiamP»©'- 
CO t exponetur per arcum 0 d > ideoque erit ad vim, quaxHroiu 
corpus D ujrgetur in medio non refiftente in loco Z> t ut ar-xx. 
cagOd 9d arcum CD ; U propteiea ctiam in loco S ut ar- 




cos 0 B ad arcura CB. Proinde fi corpora duo , D , d exeant 
de loco B , 6c his viribus urgeantur : cum vires fub initio fint 
ut arcus C B &(. 0 B ; C ) erunt velocitatcs primae & arcus 
primo defcripti in eadem ratione. Sunto arcus i\kB D, &i B dt 
aicus reliqui CD 9 0 d enint in eadem latione. Ftoinde vi- 
teSf ipfis CDi Od propoitionales manebuntin eaklem ratio- 
ne ac fiib inido , & propterea corpota pergent arcue in ea- 
dem radone fimul defcribere. Igimr vires & vclocitates & 
aicus reliqui CD , 0 d feniper erum ut arcus toti CB, 0 B, 

& 



. ( r ) * Emm vtloeitatex frim» &t. m fpatia deiaipta ( ^ ro)-. 4- Itn*. X» zjf» 
ffun » (Uto fempoiii moinento > velociia- M. t» X 
}(■ gauni iiut « fini( tj. iift. 1.) ^ 
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jp6 Philosophi^ Naturalis 

Db Mo 6: propterca arcus illi reliqui ( ^ ) limul defcrib.cntur. Quarc 
TU CoR- corpora duo D , d lin\ul pervenient ad loca C 0 , alterum 
'l^bbr *^ medio non feuftente ad Ibcum C » fx, altmim in- 

Secund. 'i^cdio lefiftente ad locum 0, Gum autem velbcitates in C 
SscT.vi.^ 0 fintut arcus CB-, 0 B ; enint atcus» quos corpora ul- 
i Kop. terius pergendo fimul de(ccibunt> in (*) eadem ratioiie. Sun- 
Thior. ^° ^^^^ CE&c 0 c. Vis qua corpus D in medio non refiften- 
XX* le retardatur in £ eft ut C £ , &. vis qui corpus d in medio 
refiftente retardatur in e eft ut fumma vis C p & rcfiftentiae 
CO , id e&.ut Oe^ ideoque vires , quibuscorpora retardantur, 
fimt ut arcubus CEf Oe proj^ortionales arcus CB , OB proin- 
deque velociutes'» in daca illa ratione tetardats y manent in 
eadem iUa data ratione. Velocitates igitur & arcus iifilem de- 
fcripti femper funt ad invicem indatailla radone arcuum CB 
& 0 B i 6c (") propterca fi fumtintur arcus toti B, a B in 
cadem ratione , corpora D , d fimul defcribent iios arcus, & in 
loc is A 6c a mot-jm omncm fimul amittent. Ifochronae fjnt 
igitur ofcillationes totaj, & arcubus totis A, B ii proportiona- 
ies fiint afctnim partes- quclibet B Dt B d VfHB Ei.Be qos. 
fimul defciibuntur. E, D, 

CmL Igitur motus velocifTimus in me^o rcfiftente non in- 
«idit in pun£lum infimum-C» fed ( * ) reperiturjn punAo ilioO, 
quo arcjs totus dcfcriptas a B bifecatur. Et corpus fubinde 
pergendo ail iifdctn gradibus retardatucquibu&antea accele-. 
rubatiir in dcfccnCu fuo a B ad 0.. 

PRO* 



{ f) * Simul dtf < f'ut'mitr. Qiiia enira 
e^t lemper C B adOfi,uiCDaaOdi 

aiciu Cp, feu pantlum damO, ScD 
cum C uinul co:r>cidem. 

( O * In tadtm rathn*. Siint «oiii» 
tcelo uittes , m ijiaiM dato tcmpori» iw»> 
mento drfcrlpia , tam in medio idifttnte- 
quam in mi*Jio non reOllcmc ( ii.) 

( u ) ♦ Ei i^^xpterta. St iumatur arcus 
AC a:^,:, l:s L <ii litirde arcus a B ad 
arcum AB :a daii rj:ione O fi ad C B; 
tWfW* n ft.d fioitd ieSaibcoL hot ai- 



ciB , & tn locis \ & a motum otnnem 
mul amiitetii. Nii» ■ cam fit ieaipet ax< 
cni C £ ad O e ot C B ad O !-> lea «' 
C A ad O a , ubi arcus C E :rqa:ilis eva- 
dct arcui C A , fiet quoque arcus O c m- 
qoalit aicni G a > & qata motus in medio 
oon- rcfiftence extiiuaamr in A , ob C A =: 
C B ; tn medio le&fteRte extinguetor qoo- 
que in a , ro quod vclo- icjtcs inlocil £»> 
c & A } a fmt in data ratione. 

(x) ^ Sed rrferitm in fim£h ilh O 
qito &t. Nam raiio vclociwom in mo- 
dii» reitacnte Sc .aoa. ttS&eait eft femperr 
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PHINCIPIA Mathematica. Ij^7 

Db Mo- 

PROFOSITia XXVI. THEOKEM A XXI. •nrGox- • 

PORVM. 

Catfmm fimependulortfm ■> quihm refiflitur in ratione vehcitawmt Liber 
ofciliatienes in cycloide funt Ifochrona, «i»«™n- 



Sbcdvd. 
Sbgt.VI. 
PmoF. 



<y ) Nam£ corpora duo , a centri* fafpenfionum «qua-JJ^J 
Iker diftintia ofcillatido defcribant arcus insBquales , 6c velocita- t u boi.- 
tc8 in< atcuum panibus cocrcfpondcmibuf fim ad invicem ut^^. , 

SUCCttft 




inO&C,ine&£j fed 
corporit in medio non refifleitie oCcilian- 
tis veUKitas nuxima t\\ in loco infimo C > 
& tifdcm gradibus retardatur in arcenfu > 
<]aibu] antra arcelcT.ihatur in dclccniu i 
^nare motus velociifimus in medio refif- 
teme repcritor io 0> & iifilein deijida 
gradibus rciardator in a(cenfa> ^aibaian» 
te accelerabatur in defcenfu. 

( y ) ♦ Ntm fi corfora duo > exempU 
ctoA B SC D, a centro fuffenfiiMU cgiM- 
tim d^Utiiit > Bfeillatido d^criktmi mm 
huequates B a , D e , & i>t!o- itater in ar- 
(«HHt ftnihus correffondintibiu > ieu in ar- 
coiim B a > D e quadraniibot» paitibiii 
taitiit ft&j jim sd iitvitm m «rem Mli 
B a , O e : refiflemim velotitatibut fro- 
j>ort:on.i!i[ , erunt eiiam a.i ini icim ut ii- 

dcm arfHt. Froftde fi. virAm motridbm 



« grarrkm mbmBf ( fecnndom tnngaMII jfftr 
cydoidis ageaat>Qs ) qum fint ut HdaB tt^ 
cw B a > D e > auferaniur dinn COffW dc^ 
cendit > vel addantur dum corpof t&xnf 

dit > refifltnti* i eruni differtnum «I ' 
fumm» ad invieem in eadem arcunm raiio- 
mi ttmt^m velotiutum intremtnta vtl d»' 
tremema , dato teinporit momeniogeaitai} ' 
fint ut htt iijferenti* vcl fumm» ( i8 ) , 
vtlocitatet femfer erunt tu arcus toti B a > 
D e : Igitur vtlfjdtati-i > fi ftitt in aliquo tf 
/h m artm iaii> manebumjmfer in eadem ' 
nitkm. Std in firiiw^fs miit , M «ar» - 
fora inciplunt i locis B > D defccndrre 
arcus tlibt B a> D e defcribertj ideo^uc 
ubi renftentia iniUi eft , vhrttfiim arf' • 
bm UU fnftninndtt. Vircs igjtnr > 
tc ▼efocttatei > 8C areot de(criptt > ac 
proinde & arcus defcribcndi , n^anentfem- 
fcr in dati ratione. Quare corpora duo 
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Philosophi£ Naturali^ 



DEMo-arcus toti ; refiftentioe velocitatibus proportionales, enmtetiam 
^•uCjR-a,^ inviccm ut iidcm arcus. Proinde fi viribus motricibus a gra* 
'^^"*J'^vitatc onundis, quae fint ut iidem arcus, auferantur vel addan- 
S 'CL'KD ^^'^ refiftentia: , crunt difFerentia; vei fummaE ad invicem 
SECT.VI.in eadcm arcuum ratione : cumquc velocitatum incrementa 
p R o p. vd decrementa ut hc djfeendc vel fimmis » vdocitatec 
TH^o ^empet enmt ut arcm toci: Jgitur ve|oci»ttes , fi fint m aHquo 
cafu ut aicos tott » manebant femper in eadem ratione. Sed in 
principio motus , ut corpora incipiunt de(cendere 6c arcus illos 
dcfcribcrc, vires , cum fmt arcubus proportionalcs, gener^kbuat 
vclocitatcs arcubus proportionales. Ergo velocitatcs femper erunt 
ut arcus toti defcribendi , 6c propterea arcus illi iimul defcribeot 
tur. E. D. 

a 

PROPOSITIO XXVII. THEOREMA XXIL 



Si ewforibm fimependulis r^itar in df^pUeatd ratiom velocita' 
tttm j dijferentia inter tempora ojcillatiomtm in medio reftftente 
ac tempora ojcillationum in ejtifdem ^ravitatis Jpecijjoe medio 
mn rejijiente , erunt arcubus ojcillattdo dejcriptis proportioaaies 
quam proxime, 

( ' } Nam pendulis «quaHbt» in niedio fefiftente ddcribantor • 
aicas incquaiet B5 6c xefiftenda ccxpam in aica A9 «lit 

ad 



fimal perTemant ad pun^him infimom C; 
& eoacm modo prowmr qood HGWG Oi 
C e fimul defcribam. 
Schoiiit$ii. Newtonai in doatof prapefr 

tionibas prccedentibu^ ofltM^it cycloidem 
efle curvam ifbchronam , ( quam alii tau- 
tochronam appellant , } non tantiim in me- 
dio 000 refifteate t fed etiun io medio quod 
in ntitme momentomm temporis > & tn 
tncdio qaod ratione fimplici velocitatis refi- 
ftit i Vcrum quaeaam fit corva illa uato- 
dtrooa in hypothefi refiftends veloci»- 
tam qaadmo proportionallt non iodicac 
Elegnciffmai hujufce problematis fbla- 
fiones dcdcre celcbcrrimi madicrtiatici 
Eulerus tom. 4« Acad. Fctrop. & tom. i. 



Mechanicz necnon Clarifi*. Bemoalimi. 
io monumciiiis Acad. Reg. Scientiaram 
PariC an. i/iO. Novamviamqui canr« 
tawocfafQaB M medb qoolibet refifteote 
|>ofIint invcniri aperuit D. FontUOt <■ 
lifdem roonumcntis anoi I7J4. 

( z ) * NmvfndnOi afiialilwr im iff 
dio rtpfieme d^ttAmim mnm hu i pulir 
J&B, * adpleotoimhajwdeiiieoftra- 
tiouis evidemiam* fingatur illos arcus ta 
totidem partea qoam tninimas intcr fe 
«qnalM «UTidi , finfnfai in otroqoe ai» 
cntat totif arcubut proportitmalee dicaiH 
tarqae a Sc b, G medium aot non 
Ihrtt aut refiftcrct in ratione vclocita» 
tum^ yelocitatw ioitio panicoianjm qua- 
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Principia M \THEMATICA. ipp 
ad reriftentiam corporis in parte correfpondente arcus B, in du- DbM«>- 
plicata ratione velocitatum, id eft , ut AA ad BB, quam pro- '^^' ^***" 
xim^. Si reliftentia in arcu B effet ad refiftentiam in arcu A ^^^^ 
ut A B ad A Ay tempoiia in aicubus A & B forent «-s^cund. 

Sbct.VI. 

P K o r. 
XXVIL 
Thboi; 
XXII. 





qualisit* per propofitionem fuperiorem. Tdeoque refiftcntia 
A A in arcu A , vel A B in arcu B , efficit cxcefTum tem- 
poris in arcu A fupra tempus in medio non leiiftentc ; 6c 

refiftea: 



nonli eerrefpomfentiam a 8c B , fortm 
in arcus ipfi A Sc B ; At in medio refiflcn- 
te ia ntione dafluatk ?dod(ati$ paulo 
difCils enc- Ihcc fdocMMQin ratio > ied 
propter exiguam rationem reflftentiz ad 
Telodtatem^ negligi potem hzc ditFcren- 
ria ) & rup;K>ni potefl vclocitates manere 
in ntione arcuam quam proxini^j qood & 
iu AppoaaHr n!||^|friaJ« co^porjr Im qoo- 
W^KlQo «rcut A erit a.i n-fjlfnthm cvr- 
ftru im farte eorreffotidente ercuj B , /ii.u( 
qmdfflta Telodtatam in pondis illis cor- 
nlpondefltibQt 

fKtima qfontm sreaum A A & B B 

e^uam froxime. Defignetur vero vcloritis 
loitio <utxu»fctv yi, Sc iH'tioarcui & per 
9 B* De^Mtnr purro rc-fillmfia initio 
Wc« « per m A A » dc rcfiltentia initio 
arcni B per m B B \ In medio non re- 
ftcntc trmpufcula quibus fingu!* partico- 
(k^»ibcatw cnint «^iuli»/ 



( per Prop. If. lib. i. ) defignentor Terd gy^, 
per T i Cum ergo in medio rcMente prop- 
ter velocitatem imminutam lon^us fiat 
tempus in inveni ntione Telochatnm nt 
» exceflus ille tempufculi quo arcos a def^ 
cribitur in medio refiftcnte fupra tempuf' 
culum quo idem arcus in medio non rcd- 
fleote percorricar habebinuqiae ex hypo» 
tbeffiN» vA—mAAtvA-^TiT^M» 

Ut inveniaiur rafio huj'j<; exccfrus * ad 
exceiTura tcmpulculi quo arcus dcfcribitur 
in inedi» refiReaie Aettndaoi Legem do- 
pUcttim Tdoeimdt * liipni tempnlcalwn 
T , 910 idem arcoi in mcdio ooa refi» 
flente pcrcurritur ; fn pp o naw r arcum B in 
tali medio delcrribi utiefifteotia in pun^'s « 
arcilf (tt ad rcfidcntiam in pur.dis coi- 
refpondentibur b arc^ B > ficut ^ elt ad 
M , ideoque ficnt velocitares tnitio ar- 
COam illornm, five < um rc !'(^ hi.i in j fit 
mAA wSSUBm io^fingatuz K^mA R, 
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200 Philosophije Naturalis 

Db Mo. refiftentia B B efticit exceflum temporis in arcu B fupra tem- 
Tu CoR- in medto non rcfiftente. Sunt autem cxcciluji iUi ut vi- 
^Ubek ^ .^*"*? 6 ?L ® ® pwwdm^ • id fift , ut arcus 



A & B. 



B. 0. E, D. 

!. I. Hinc ex < 



SecUND. ^ . *t. /••11- ^ . 

Sect.VI. Cofp/. I. Hinc ex ofcLUaaonum temporibus, m meoio idi- 
Fr op. ftente, in arcubus insqualibus fkdarum, cognofci poifiinttem- 

T^7"" por^ ofcillationum in ejufdem gravitatis fpecifica medio non rc- 
XY^f. liftente. Nam dirtcrentia tcmporum crit ad excemim temporis 
in arcu minore fupra tempus m medio non retiftente, ui ( ) 
diifeientia arcuum ad arcum minorem. Co- 

* Qiioii exceniis x 8c y tempufculornm 
qoibai defcribtincur arcus aSc b , in medio 
rcnitentc Juxta raticncm di^jilicatam veloci- 
ucumj l'u(jra cempus quo diercribefetitar ii 
medio non refiftentefiut vtA8cB,eiL fape^ 
riori demonflratione alio modo emi potcft. 
Nam manentibus quz illic potiieramus elh 
zi A—-m A A:vA = T:T+ xeH etiam 
fimHijniioaevB-^m BB:-vB—T:T'^ 
A dmdeodo ia omque proportugjpe fic 

V A — m A J: m A A — T:x 

V B^mBB :m B B — T y. 
Sed ob extgoinUAm rednentia: vxlodtadi 
icfpeOa aflraiipoMft v A—mAA pro v il^ 
& V 8— wS JTpiovB, oodeeftqiuni 
proxim^. 

V A : m A A — T \ M 
-I/ B : m B £{ =:T: y «edacendo 

priores raciones utrtitl^iio 
tninores ccrminot. 

V :m A — T : » 
«: in A = T: jr & vidfim 
ar:T=iii Axx 
trSTstR B: y, untic cft 
mA:x~inD:y, idco vicillim 
m A :ni B = x:y, f^dmAimB^A': 

teaponm in medio l e lM eiMe m dapKcitl 

ratione vdocitatum , fiipra tetnpora in mc- 
dio noo red/lcnte ia axciibat iaaequalii^ut 
" it ut iUi arcus. 

b) ♦ Diffirtniia ttmforwm era jd «r- 
eejjwn temforu in arcu mitmt fii^a ttmfttf 
m medio non refijlcm» ta djfitlMle tMUan 
td ttctmt miitorim *m 

^Tempusper iraim^eftT"(-»j (OHI- 
pus per artu.ii niiiicrcm U, cfl T-+- y , er- 
go diiferemia cemjtor uial jt — r — ji :^ 



c&m ergo refiftentis fii» ia ipi 
velocitatum > vdocitatei dMlpai fefillrn- 

tits mancbunt in eidem ntlOiie> in ra- 
.tiooe oempe arcuum defenbcndonim 4 ,& 
^ ergo fliqinltfaai icaporifani deicri- 

bencar , led tempus qne deferibirar arcu- 
lu» « cH T 4- X ergo reflleiitia in arca 
.B» five fcfit m £ ideoque velocicat fit 
vBavp^Btempasquo detcribetur arctii 
I erit «tiiim T+jr. 

Cum autcm rcver3 refiftcntia initio ar- 
cus h non lit m ^ fi fcd m ^ £ > fx f fit ex- 
cefli» tempafculi in quo b delcribitor tn 
mcdio tefilicntc juxta qaadrata Tdodtt- 
tnm fupra tempus quo idem aiav in me- 
dio non refidence percurritur , erit cem- 
^put T -f- X ad lempui T / reciprooe fic- 
•w Telodtatv A^milB^MK AppoMbe- 
ttir> adTelodtatemoB — mBB j eritque 
ideo V B— wi B B ad vB^-m A B = T-H *, 
adT-f->i, cum ergo fub(lra(flio quancita- 
tnm mB B» mA B ex velodtate v B pv^ 
dncat exeedoi » Sc y fopra tempiis T * 
oportet uc illi qiuntitatc? tv B B , mABt 
ihn reciproct^ iXixScy , lcdm A BScmBB 
fum u AadMt ergo AtfkadB» ficut « eft 
ad 7 > tdeoqae emew X tempotia a^ 
■neiuo ' remente in dnplicati ratioae ve- 
Jociiadl fupra tempus in eodem arcu A 
In medio non refiftciuc > ell ad excetliim/ 
cemporis 4tci.s b m codem nedio tapn 
tempai tn eodem arcu 8 in raedio non 
refiftente, ot arcas A ad artmm B , cumquc 
idem raciociniuni i.. orrnibus arcubus qaam- 
minimis « & ^ inftituu poffit j Aamms om- 
niom exccflfimra lempufculoram in arca 4» 
erit ad fummam omniuni cxcciTuum tem- 
puicuiorum io arcu B\n A iti B. Q. £. 0. 



ivopoiiiooi» ai 
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PrINCIPIA MATHEiMATinA. ZOI 
Corol. 2. (c) Ofcillationes breviorcs lunt magis ifochronj; , De Mo- 
& brevifllmaB iifdem temporibus peraguntur ac in medio non"^"^®** 
refiftente , quam proxim^. Earum veto qu« in majoribus ar-^^^^^*^ 
cubi» fiunt» tempota funt paulo majon, propterea qucds^cunD. 
idiftentia in defisenlii oorporis quatempus producttiir» (<) ma- Secr.vi. 
jor fit pio ndone longttudinis in detceniia dskdftm » quam ^ " o 

fCU- 1 MBOB. 

XXII. 




»— y, & excciTus cemports iiimiaore ar- 
ca fupra tcnipus ta medionon refilleaM 
cft jmn deooaiiiiaiioaci noue fiiperio- 
m> nd «X Theereimte eft v:> = A:B 

ergo dividciido * — y :y"A — B:B, hoc 
ell dtjcrertua temporum ejl ad exteffum 
&c. 

( c ) ♦ CjfcUlaiionei hreviora fmt ma- 
glt Jfothrmm & krevijftma iifdan tempo- 
ribitj ptrMguHti4r ae tn media non rtftjlenm 
quam fronime. * Brevillimx urdem leill- 
panbat pengiuitiir sc in medio noa ro- 
fifteme quim proximdj fit A arcus ma- 
}or , B minimi» , invcntura cft ( in nota u ) 
quod etiiv A-^tn AA:v A = r:T -^xj 
& euun quod «nu f B ^mB B:v B — 
m^B=T<^«:T4>]r> mideper conpo- 
iwo oem rauonum iavenltur v ^ A e — 
t>tvAAB—^vABB-^m'AABB(^(uK 



m 



V AB^mv A^B^X )a(lt,MB— 

mvil>£~T:T-^]r» itune io primo 
ISmi. ir. 



pirvwn fiippoiiiiDr ob rxiguitatcmi 
tt & qinnticttii m V ) fiec 
v^ AB 'mv A ABn^AB—mvAABsi^KT-^i 

cft crgo T—T-^y, fire temfnjs iti medio 
non rc(i(tentc idem ac m medio rcfinente 
qaim proximr. 

Sed oldUationes in medio non refilb n- 
te fiun Ilbchronas , hinc ergo Ofcillatio- 
ncs breviores in medio rc^ente ad hds 
quim pcexime accedemes cmeris liim ma- 
git Ubdiraa» Q.E.D. 

( d) ♦ Propttns qnoi reJiJleniU im def- 
«n^m &c Qm> major eft rcMemiaj 
miflor b$ coceris paribns, corports defeen^ 
dentis vclociias , & idco, manente defcea* 
sus loogituiiiQe , tempos per refiltcntiam . 
wodncititr» & coiitta« quonujot eft f 
fiaemia , eft ddoi ewiiigm'tar velociM 
corpori iofita io aHoenfii. 

( e ) « illdlbr fii tro rtukm ImgiaM^ 
Cc ojr. 
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20Z Philosophi^ Naturalis 

Db Mo - rcfiftcntia in afcenfu fubfcquente qua tempus contrahitur. Scd 
TuCoR- ^ tempus orcilbtionum tam brevium quim longarum nonnihil 
^L^BER P'^*^'^'^^^ vidctur per motum mcdii. (^) Nam corporibus tar- 
s^cuhD. <iefoemibiu pautd mini» lefiftttur , pro ratioiie vdocitatis > 6c 
SBCT.vi.corporibus acQp^catis paulo magis quam iis <|ufle unifemuter 
p R o f. pro ^rediuntur : idque quia medium » eo quem a corporibus ac- 
Th tojfe ^F^' fnotei> m eandem plagam pergendo» m pnore cauimagis 
XXIL agitatur, in pofteriore minus; ac proinde magis vcl minns cum 
corporibus motis confpirat. PenduUs igitur in dcfccnfu magis 
refiftit , in afccnfu minus quam pro rationc velocitatis, 6c ex 
utraque causa tempus producitur. 

PROPOSITIO XXVIII. THEOREMA XXIII. 

Si corpori funependulo in cycloide ofcillanti refijiitur in ratione tm^ 
menMnm temporis , erit ejus refiflentia Myim graviratif «r 
exAffiti areiis dejcenjk toto defcripti fupra arcum afcenju jubfe- 
^aente dfaifimt 9 ad fendaii' longitmiinem da^atam, 

Defignet B C arcum defcenfu defcriptum, Ca arcum afccnfu 
defcriptum i S<. yi a diHerentiam arcuum : 6c ftantibus quje in 
propofitione xxv. conftruda Ac demonftrata funt» ertt vis > qua 
corpus o&illans u^getuc in. loco quovis Z> > ad vim refiflentie 

ut 



mr. Longitudo in dcfcenlu Je(crip:a femr 
per nujor cll quim lonzitadu dollripca in 
aTcenTa rnb:equi'ine « fi iuedianL reliftit ; 
cum loagjiu iiitcs illx io neilio noa icfi' 
Itente fint arq.ialcs (91. ib.f. >. 

( f ) * Nutn ccrforlh.u urdefcentibtu , 
fsa f\wam vt-locuas continuo decrcldt, 
ntHtia €drporuin arcenla>oaalo minu) refi- 
ftitttrj|in>rat:onevelo:>titis ; $C or loribus 
accelerait>>((fa<kfcrni.l"nt!bj<:, p iul:!) migis 
rcfjftitur quHm lis qji mi.for.n';"'- ■ • 3j^re- 
diuntur. In pri.irc enim cafa, mcdium eo 
qn«n k oorporibus accept- motti , quem» 
^oe ali^andiu ob iiiertiflm m.iieriae oon* 
lervnr , in eamdem pl.ii^ >m i;crgit camoor» 
poril)us , & ob val! ''cro n nb i,'.it o rpo"iTs 
continu^ dc!:rel(:entt$ acc^ptam. im£reffio> 



n;m magis agitatur, nc proindc magi? ccn- 
fpirat cutn corporibus mocis , mtnoremque 
iis refiftentiara objicit. Ai in lecundo ca« 
fii.ciun manH-pe^mm acoekrmr* me* 
dium ex prioriboi ti^bm non ratis vdocem 
motum accepit , &ideoejas celcritas nOW 
impuilibus cominus augenda ci\ ut poffit 
cam ccrporibus motis coufpirar;- i hincqu^ 
corporibjt acceleratis refifiic magis qaint 
uniforfi) tcr progrcilieniibus. Pendnlis igi» 
tur in defcenlu in.iins refiftit me.tium , in 
aicenfii roinus qu^m pro ratione velocitatis » 
Ac ex ntrl^ catsl tempus prodticitar* Nam 
qtt& miijor e(l refidemia ii dcrceniu, & 
minor tn afceniii , eo ni4gt!> ^iuiuiitur. 
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Principia Mathematica. zo? 

iit arcus CD 2A arcuffi CO, qQi(s) femiflis eft diiferentix il- D^M j- 
lius Aa. Tdcoque vis, qua corpus ofcillans urgetur in cycloi-*^" 
dis principio £eu punao aki£iaiOf id (i*) eft , vis gravitatis 9^1^^ 

■ Secund. 

Sect.VI. 
Pmop. 
XXVIIL 
TaB.oit. 
ZXUL 




ent ad refiftentiam atatens cycloidis inter pimaum illud fupte- 
mum & pun£lum infimum C ad arcum ; id eft ( fi arcus du- 
plicentur ) ut cycloidis totius arcus , fcu (') duplapcnduli lon- 
gicudoi ad arcum J^,E»D. 



IPRO. 



Cf ) * SisAfimgit tfi digereittim iOias dis principio five punao altjifimo tjugew tyf. 

Sl* Ntm ( fcr A^. ) aicBi CA cqua- cjrcloidk ell in diieaioae gravitam > oC 

li$ eft axcui CB, iSc(per cor.prof- XXV. ) idcirco vii in c/doide »iiuU$ eft Vi p«- 

vcos O a «qualii eft ncui O B ; quare ricatis in illo pundo , ut patct ex «r. 

CA — Oa,reu At — CO = CB — OB jnf. U. lib- i- 

9 A a. . • llb. 1. >. 
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Z04 PHILOSOFHljE NaTURALIS 

Tu C^R- PROPOSITIO XXIX. PROBLEMA VI. 

'l^BR ^*^* ^^^^ corpori m cychide ofcillanti reftflitttr in duplicatd 
Secund. ne velocitatis ; imjenire refifientiam in locis ^w^u 

S£CT. VI * 

prop. Sit B « arciis oicUlatbne integia defcriptiis» fitqne C m& 
PKoBf VI cycloidis punQum , & CZ femiffit aicus cycloidis to» 
*du8 > k^gitudini penduli squalis ; 6c quanratur refiflentia cor* 

poris in loco quovis D. Secetur re£la infinita 0 ^ in pun- 
clis (9, S, F, ealege, ut ( fi erigantur perpendicula 0 /C", 
5" T, P Jj ^ £> ccntroque 0 & afymptotis 0 K^O defcriba- 
tur hyperbola TJGE fccans perpcndicula ST, Pl, ^£inr, 
i flc£ , & pcr punChun J af^tur iCF paiallda afymptoto 0 
occurrens afymptoto 0 ^in 6c perpemliculis i T 6c 0£ in 
/ & F) jfuentarca hypcrbolica PIEj^ ad aream hypeiboBcaffl 
P IT S ut arcus B C defcenfu corporis defcriptus ad arcum C a 
afcenfu defcriptum , & area / E F ad aream ILT ut 0 ad 
0 S. Dein perpcndiculo M N abfcindatur area hyperboHca 
P I IV M quiK fit ad arcam hyperbolicam P I E O ut arcus CZ 
ad arcum B C defcenfu defcriptum. Et fi pcrpenHiculo R G ab- 
i^datuT area hypcrbolica PIGR, qux tit aul aream P lE j^ 
ut aicus quilibet CD ad arcum B C aefcenfu toco de(cripcum$ 

0 R 

etit refiilentia i|i loco. D ad vim gravitatisi ut area lEP, 

Nam cun\ viies a gravitate oriundae quibus corpus in lo- 
cis Z, B, D , a urgeiur , (^) fint ut arcus C Z, CJ?, CD , 
Ca, & ( ' ) arcus illi fint ut arc3E P I NMy P I E Q, P 1 G R, 
P ITS ; cxponantur tum arcus tum vircs per has areas rcfpe- 
6livc. Sit infuper D d fpatium quam minimum a corpore de- 
fcendente dercriptum> 6c exponatur idem peraream quamml- 
nimam RG gr parallelis RG^rg comprehenlam^ 6c producatur 



(k * Sim m aftut &€., per dcmou- (I ) * £i muu iili ut tnm , per 
iirata in f rop» U* 9t Ou» »• fHtf, Uf. «wliniflioii— ^ 
)ib> i> 
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Principia Mathematica. 2,05 

fgwikt vx^G Hkg^ U HGjfr^contemporanea ( <") aiea- Da Mo- 

0 R To Coiu 

tum IGH, PIGR decrcmenta. Et ( " ) areae IE F— porom. 

^ LtBBX. 

IG H incremcntum GHkg-^ -q-^ IEF, kuRr >i HG'^ Sacr.vi. 

^ Pao». 

i\ r XXIX. 
^j-g- 1 £ F, crit ad arcat P IGR decremcntum RG^rt fcu p«o»u vi^ 




K7. V liH r 




5 P 1-R e 



I E F 

Rr*RG, vtHG^-^ ad R Gj ideoque ut 0 R a H G 
OR 

— ^I£f adO/ixG/ifeu (°)OPxPI, hoceft(ob(P) 

«qua^OAxHG, OilKiiA--C>iixGil, ORHK—OPlKy 

PIHR 



(m) * Jkttnm JGH, PIGR decrt- 
MMMi CnD cnim corpui i ioco D dei- 
cndtt in arru D C > decreidt weaf IG R 
Jutic arcui propordonalit, 9C GOBlcldecwPi 

dt quo<}ue area I G H. 

( n ) ♦ £< arf* . Nam , ob Hatas 

OR 

OQ, & 1 E Fj decrementum ar"E ^EF 

^ 1 G H , fumptis duoram trrminorum flu- 

.... R r 

xiombus^ invenitur atquale^^^IEF- -GHhg; 



ftc 



(o) * Sw O PxP /• Fertheor. 4i 
OT B^penNw» 

( p ) » 0* «qmlia &€. Om (itHG = 
HR— GR, erltORxHG^ORxHR 
— ORxGRi ledORxHR sequale cft 
rcaaugulo O R H K , & (jwr iknr. 4- 
Am. ) O R X G R sEqaate eft reaangnlo 
O P I K. Qa.^rc O R xHGi^OR HK 
«cid^j naMtii figai*, efuldem arcs io- 0PlK = FliiR=:PIGR4- IGHlr 

Cc J 
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X06 PHILOSOPHliE NaTURALIS 

TuCoR. PJHRtc PIGR+IGH) iitP IGR+IGH-^^I E F s^d 

VORDM. 

LlBBR ^nTrrr- r 

SBcum <5 i Igitur fi arca — EF^JG i/dicatur Y, atqueaies 

p R o p. ' PIG R decrementum RGg r decut, (i) erit inctementumareae 
XXIX. Y ut PIGR — Y. 

F*^^^ Quod fi V dcfignct vim a gravitate oriundam , arcui de- 
fcribendo C D proportionalcm , qua corpus urgetur in £) , 6c 
R pTo rcfiftentiaponaturj erit V — R vis tota qua corpus ur- 
getur m D» ( ') Eft itaque incrementam velocitatis ut V — R 
& particuk illa temporis in quai {kaam eft conjun£tim: Sed 
( f ) & velocitas ipfa eft ut incrcmentum contemporaneumfpatii 
defcripti dircae & particula eadem tempotis inverse. Unde» 
cum rcfifkntia pcr hypothefm fit ut quadratum velocitatis, in- 
crcmcntum refiftenti^ ( fer { ' ) lem. 1 1 . ) erit ut velocitas & in- 
crementum velocitatis conjunclim, id (" ) efl: , utmomcntum 
fpatii & V — Rconjondim ^ atque idco, fi momentum fpatii dc- 
tur, utV-*R; ideft > fi pro viV icribatur ejus exponcns 
PIGR, & rcfiftentia R exponatur per aliam aliauam 'aieam 
' Z,.ut PIGR-^Z. 

Igitur arca P IG R per datorum momentoium fubduaionem 
uniformitcr dccrefcente, creicum aiea Yin tadone PlGR-^ 

V, 



( q ) * Crii intrmtmum artec Y m 
PIGlt— r. QBomami emm (hvp. ) cft 
OR ■ • 

^ lEF— IGIi=r, «efcxdcmonftra- 
OR 

tu ) mcremcmam arese — — I E F — I G H 

cll ad decrcmcnram ( tn hyp. ) datum 

RGgT,utPlGR-f-IGH-.^IEF, 

lenPIGR-^r, addttnm redangoJam 
OPIK{ manifrftum eft quod incremeo- 
tum arMS r fic ad P I G R — r in dati 
rjtione , nimirum iu ratione decrementi da- 
ti R G g r ad redangulum damm OP IK. 
( r ) * Efl itaqme m 



( O ♦ Std & vtlocitat iffa tji &c.(^tt >' 
( t ) ♦ Per Lemma II. calit ;". idqoe 
luum apparct : nam fi veiodt» dtcaw 
V, cum lit Rmvv, ctit iS at zviv» 
fen ut viv. 

( u ) * Ti ej\ , ui mcmtnium ffaiii &c, 
Quia ( ex dcni. ) vclodtatis iaciemeiuaffl 
ell ut R & momemumtenporo cMf 
jwidim , velocitas autcm ipfa ut iocie* 
memom fpatii dircdc & momenium tem- 
poris invcr?L-i erit ex aquo , velocitas in 
luum incrementum ducla, ut V — R & i«» 
creracmam Ipatiiconjuiidiin, in qa|raii»> 
ne eil ettaoi tnaaMMiBiidilUa r 
itm.). — i wm 
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Principia Mathematica. 207 

Y , & area Z in ratione P TGR — Z. Et propterea fi aiec Y 

& Z fimul incipiant & fub initio cquales fint , hse ( « ) per 

additioneni sequalium momemorum pergent eflc a:qualcs > 
& aequalibus itidem momentis fubinde decrefccntcs fimul cva- 
nefccm. Et viciffim , fi fimul incipiunt funul evancfcunt , 
«qualiahabcbuntmomenu 6cfcmper cruntauqualcs: id adeoquia 



DeMo- 

TU COR. 

roauM. 

LlBBR 

Secund. 

StCT.Vl. 

P R O P. 
XXIX. 

Pkobu YI. 




fi rciiftentia Z augeatur , velocitas una cum arcu illo » qoi 
in afcenfu corporis dcfcribitur, diminuetur; & punao in quo 
motus omnis uni cum refiftentia celfat propius acccdente ad 
punaurii (y) reiiftentia citius evanefcet quamarea Y. Et 
contrarium evenier ubi refiftentia diminuitut. Jam 



M 



( X ) ♦ H« adduioTKm aqualium mo' 
nmuonmfirgm. t§t mfmdei » dcc. Cum 
cniai lcmper crclctt area r in ratione 
P1GR-<r, &areaZin rationet l GR 

— - Z 5 fi arcx illaE K & Z (imal inLipiani ,5c 
iaicto zquales ilit , criu» (r.iam area» 
P.IG R — r& P I G R — Z rabinifioK* 
^ukt i SCt obdatam iniremencorum irez 
rtc arec 2ad P I G K— r & P I G R -z 
rationem , incrementa illa 11 ut & F I G R 
y acPiGA»Z mancbuot (empcr 
cqualia^ ati fub initio. Qnfe erfan tKS JT 
& Z sequalibus itidem tnomentis lobiDde 
dccrefccm Sc fimul eyaneicent.. 

( )' ) * R^^fipntia ckhu evttnefier ftum 
ma Y A eomtriim. ^t». fiiam. & arai 



Z femprr «qnalis fit areae r , fimul in- 
cipient fimulque evanefccnt In ipit au- 
tcm area K ( ut infra oflrndctur ) ubi 
reifla R G inciJic in red<tm Q £ , ^ 
ddinit ubi ic^aR G incidir in rcAunS 
funtque Q & S pnn<fla fixa per arcuun 
C B , C a longitudines dcterminata ( fef 
eonfir. ). Quare fi refiflentia Z augeatqr 
vel tninuaiur ita ut cefiet in pnndo arcdt 
Ca infia tcI fiipra a pofitam^ ddn» vd 
tardiut evaaefcet area / quam area K, quia 
hasc non dcfitiu nifi ubi corpus perveoit 
ad locum a. Refifteixia igttorj leu arca 
Z nec niaior nec minor efTe poceft qa*m 
irea & fitaal incipiant Oc fimul cvaae&- 
«ac.. 
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zo8 Pkilosophije Natu|r\lis 

Db Mo- Jam vero atea Z incipit definitque ubi refiftentiu nulia eft , 
TuCoR-jjQc principio motiis ubi arcus CD arcui CB aequatur 

?*BER ^ ^'^^^ ^ ^ incidit in reclam QEy & in fine motus ubi ar- 
Sbcukd. ^"^*^"^ aequatur 6c a G (») iiicidit in re£fam ST. 

Sect V\ 0 K 

p R op. '£t area Y feu;^^ I£ F-^IGH incipit deiimtque ubtiuiEa eft» 

XXIX. ^< 
Vli 0 /v 

ideoque ubi ^ I £ F& /Gff flequalia fiint : hoc ( • ) eft ( per 

cohdrutHonem ) ubi reda R G incidit fuccefliv^ in re£bis ^ £ 
icST, Proindeque atee iUaB fimul incipiunt fimul evanef» 

OR 

cunts ^ ptopterea fempet funtsquales. Igitui aiea lEF 

— /G flequaHs eft ateas Z» per quam refiftentia exponitur» 
& pioptetea eft ad saezmP INM per quam gcavitas expot 
nitur, ut refiftentia ad gravitatcm. _0. E.D. 

CgroL I. Eft igitur reQikntia in loco infuno C ad vim gta* 

0 P 

vitatis, ut arca I£Fad (•») arcam PINM, 

CoroL 2. Fit autem maxima, ubi area P IHR eft ad aream 
lE F ut 0 R^dO 0. Eo enira in cafu momentum ejus ( ni- 
mirum P IGR r- i ) ) evadit nullum. CmrtL 

(7.)* Im idit in rtC\«m S T. Hxc pa- «Ma I E F ad aream I G II ■! OQ «i 

teiit per conltrudioncm,quiaie«PlEQ, _ _ - OR,_. _^ 

PIGR, PITS fa(fhEfwKai«*w CB, OR» «liiiic^ I E Fssl O H. tt 

CD , C a proporfionjlcs. aujcm O R ;= O S , ubi rccla R G incidic 

( a } * Htt eff ( /rr co«/|rwn<0iKm ) ubi in re^iti S T > &^ area Y definit ibideaii 



e). i;U enia r evmelat , fit qooqiie (h') * M sfttm riN M. Namevi- 

OR ir*ta •-•j nelceiite arca C D ) e\ .n c.Lit ipii propor- 

O Q * OQ tiomli» area P I G K , hiac ev«iercit 

sIGHihoc «itemcomingit dij iit «««mwealGH, ftsneOAsrOl' , ac- 

ITF : IGH = OQ: OR, qaod cvenit -««oiilde— I EF.-IGH=^ 

pnmo ubi rcda R G incidit in redam Q E ^""^"''^OQ OQ 

(Sf incipit arca y. Tunc enira 1 E F =: I E F. 

lGH&OQ-ORideoqucI£F:IGH=: (c) « £^ imUmi. llomeiMBM 

0Q:0R.M™»^,EF = IGH, — «-««-"««-r <» j}-.) . M 



cJlra ( conflr. ) fit area lEFad oiuB_^^Trp rk_^ 

arcam I L T ut O Q ad O S , fi ponatur rinK — ^IEF. Qni prapcer n»! 

OR=:OS, fictILT=IGU, eiit^tte ff i ^i Mi ni *mr Y fHj fr id fft H*- 



Digitized by Google 



I 



Principia Mathematica. 2op 

Corol 3. Hinc etiam irmotefcit velocitas in locis fingulis : E)e Mo- 
quippe quae eft in fubduplicata ratione refiftentia- , & ipfo mo- 
tus initio aequatur vclocitati corporifi in eadem cYcloide fuie 
(d) omni reaftcnaio&illands. " ^ ^ Liber 

Cse- Sect.VI. 

P K O P. 

XXIX. 
.VI 




ftentb ( cai arca rproportionalif crt ) raa- 
Mffla cvadit ( 48 )> ubi eft P I H R — 

^IEF=ro,reaubiPIHR=^ 

lEF, ac proindeubi arcaPIHRefl ad 
aream I E F ut O R ad OQ. 

QaoniUi velociaiu qQadratom in loco 
^OVilO eft ut refiftentia, fcu ut ztc^ Y 
Ib medio reCllcnf e i & nt C B ' — C D » 

( yr fmf. LII. lA. I. ) fcu ut F li^ ^ 

P 1 G R ' in medio non refiftron} t 

vflocitatcs illjB dicatituf v, V, fitKjue Cfic 
£ quautitates cooftantes , erit vv^C%Y t 

9c FKcrExPIEQ * — £xPIGR'- 

Et qu:a it:iuo m:tn! , dum torpus eft in 
B t vclocitates illae aEquaics lunt , ob rcfi- 
teitiam nfftStmjvkh fravicate oriuiidn 
evanctcentcni } crit initio moiils C X V— 



O Q 



= qqX O Qx F £— I EFj oohieidenw 

nlmirum G H ctjm EF*, & Q R fcu H F 
evancrce nte. Et fim ilitcr initio motus ell 

MEQ^-i^^IOR ' wPIEQ-^PIGR 

X P I E Q — F IGRspiPIEqIqRxQE 

X Q K X Q E = 2 P I E Q X Q R:x Q E , 
ncgledo tcrmino evanctcente Q A *xQ £ 'i 

C X Q R 



OQ 



Quare erit initio motui 

OQx FE — lEFrr ITxQR X QE X 
z P I E Q , & idco C:£mPIEQ 
OQx-FE — IEF 



X Q E: 



0 Q 



undc , cuin 



fit femp ert/ v: rK=:CX y : E xP I £ Q * 
ExPlE^Q' — £xPIGR'i fcd ini- — ExPIGR erit quoque t» r : K K= 



O R 

tiomotilieay,feug— lEF — I G H = 
lEF-IEF + QRxFEs 



OR. 



% PIEQxQF.x^ lEF — ICH : 
OQxFE— ItF 



OQ 



>*PItQ'— FIGR'- 
D d lo- 
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zio Philosophije Naturalis 

Da Mo- Caeteriim (' ) ob difficilem calculum quo refiftcntia fic velo- 
TuCoR-citas \iet hanc propofitionem inveniend» fum j vifum eft pro- 



'LrBER poiuionem fequentem fubjungcre, 

Sbcund. ' 
Sbct.VL 
Pbop. 
ZXIX. 




Innowfcet iginir refodtas in «letEo refi- 
'Hente per inveiyam ipfius ntiooem ad ve- 
locttatcm iBHwdbaainfllhatt ial* 
lii locif. 

( e ) ♦ CMurim A diffalm 

i^. Sii OP 1= 4. P I =rQ si!,08s«« 

«c i4to 8 Ts Sr sLIss^— «bft 

b 0 

«£s^« r QsFIs»-»*, 8e FB 

•» = ^,-»PITS 

ss— ^iijlt iirfB ticaFIBQs 

^ « L. z-f ^nMgflL iftfda area tllacfiiMicit 

jbieftPQ — »— ,=0, feaubi x = fl, 

adeo aieaP IEQs^«l.s— »«L.«s 



thMtS^iVkjmucm^C ad artan 



Gaj «aad 1} & ent(ftrton/lr. ) «i 



L.— : L. ~, ac 

^ " 4B ^ 

— = ~- * « » s •. 

Pono cx ruperiocibM denemtaaciodto 
mcamv aR« I E F dcoMUBm = » s » 

— - , & inde avca ip& lEFs i s-> 



^aLa-^^ cm/l. 90« dkm fit ob1»FI= 
a— ««vaaefiuitqacssi^ cll£s*«A« 

H»!'*^. 4b idaoiaal EFs» a<.-i^ 

-4 aj 8c Uiin faabaar Biaal LTsft« 

L •^^»«-.»«. Sod(|irM^.} ana 

lEFcft adaiacmlLTv OQ ad 08 J 

-1« 



I 
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••ft«:t«L~-fi»— («i&dmdemlo ddode pcr ■qaationem % = ^^—^ii^ T^^S»^ 

per^, ac loco s rcribeado vfBm filotMi mum walor ipfioi s i NnDMHMM eM- poRUM. 

^ « + . ^ ScholiM. Htmumiuu prop. 73. & 74.*^^*!; 

' dedit, qul corporif in corri qualibet oI*P>OP« 

* I jit ji j "** e>**' dllantis refiRetuta vclocitatii quadrato prp- X X I X . 

m • portioaalii definitur, & A'rw(oiuja«ii pro P*<M&. V^' 

- , . A ^ t grdoide oooftndioaeai ope kgtf icbancs 

faplidm Mddidk. DifMfel^ ,^ 

IBrmx« + 'L* — i»ijr'» + «L« + a»*» eft ( 44 ) hanc Newtom corJlra^aionem 

£jr — ««tt =; «•tt^.« — «■ 1 1. Si rerocare ad logaritiunicaia pcr puadfatoi 

irwinr nTliir ■qi—lomi pf 1 fliiiein f ^^i^^l^S^]^ ® t*"* ^ 

fum, vcl qulrumqae alia methodo, determi'- 
iKUtf r4or «pcr «bkianOT linBaa < 1 tfC 
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zia Philosophije N^yuRALis 

^C^rI PROPOrsITIO XXX. THEOREMA XXIV. 

PdRUM. r n , 

LiBBRSf re^a aB aqualis fn cycloidis arcm (luem corfus ojciUando de- 
:StscuND. fcribir , & ad ftm^uia ejus pun^a u eri^antur pe,fendicula 
S. CT.VL D K. , qua fmt ad iGn^itudinem pendttli ut refijienua cerporis 
Xxx!' ' ■ ^^**^ punSiis correjpondenttbus ad vtm ffravitatis : dtco auod 
Tnfos. *' ' differentia inter arcrnn defceHfu toto defcriptim & meum afom' 
] pt jofo fubjenuente defcriptum duda m aramm earumUm fim- 
fmm&m , «r ^im/» crir area B K ffrfeiidifidis tmmSm D K 
MtMpane, .' r , 

Exponatur cnim tum cycloidtsarcus, ofcillatione intcgra de- 
fcriptus, per redam illam libi ccqualcm a B , tum arcus qui 
defcriberetur in vacuo per longitudinem B. Bifecetur /4 B 
in C, & ( » ) pundura C repraefenubit infunuro cycloidis pun- 
£faim , 8c ( 8 ) erit CD ut vu a gravitate ofiunda , qua corpus 
In D fecundum tangentem cycloidis urgetur , eamque habebit 
radonem ad longitudinem penduli quam ) habet vis in D 
ad vim gravitatis. Exponatur igirur vis illa per lonc^itudincm 
CD, & vis p^avitatis per longitudinem pcnduli , & fi in D £ 
capiatur D K in ea ratione ad longitudinem pcnduli quam ha- 
bet refiHentia ad gravitatem , crit D K exponens reiiftentiae. 
Centro C&l intervailo C vel C B conftniatur femicirculus' 
B Ee Defcribat auiem corpus tempore quSto minimo 
itxxmDdy dc eteSis perpendiculis D E , de drcumfisremis 
occurrentibus in £ & e, erunt haec ut vebcitates quas corpus 
in vacuo , defcendendo ^ pundo B » acquireret in locis D 5c 
d. Patet hoc ( per prop. li i. lib. i. ). Exponantur itaque hae 
vclocitates pcr pcrpendicula illa D E d ej fitque D Fvelocitas 
quam acquiiit in D cadendo de in medio refiiknte. £t il 

ccnr 



( f ) * £t fmihm C rttrafemabk in- oriunda &e. patet per dcmondr. prop. 

fimm cjebidis fmOm», Nam cjrcUdn L I. Ub. I. 

poadhlin Uififflam arcnm quem corptu tii ( h ) S^ttam kabn zii in D ad %fim 

aedio non rcllflente ofciUando deicribu graviuu/ , pcr i. prop. LI. StOQU. 

ia daw partcs zquales diridit. 4fa* lib. Jj. 
ig) Et trit C D m vis a ^fitviuui. 
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centro C6t: intervallo CF defcnbatur circulus FfM occuncns DeMo- 
redis d c &L B in f&L AJ, ( ^ ) crit Al locus ad qucm dein- 
ccps fine ultcriore refiftcntia afcenderct, & vclociias quam Liggj^* 
acquireret in ^ Unde etiam fi F r deiignet velocitads fno-SEcu»D. 
fnentum <)aod corpus ■ D deibnben£ (patiuni <quain minimum Stcr. VI» 
Pd> cx reftftenoa medii amittit:; fic fumatur CA^squalis Cg i^^' 
edt A^locus ad qucm corpus deinccijs fme vlteriore refiftentia af-i HioR.. 
c;eadeceti 6c MN ecit decteraetitum afcensiifi ex velociutis.il^^uLi/» 




But amiflKme oriandum. Ad d / deraittatur perpendiculum 
Fm» & velocitatis D F decrementum a lefiftentia D K 
genitum» erit ad velocitatis ejufdem incrementum/m a vi CD 
genitum? ut vis generans D K ( ) ad vim generantem C D, 
Sed & ( ob fimilia triangula Fm f, Fgh, FD C, cft / m 
ad F m feu Dd ut CD ad DF: & ex aquo F^ ad Dd ut 
D K ;id DF. Item Fh ad F^ ut F ad CFi & ex auquo 
pertuibate Fil("; fett;i/A^a<rZ>if utDKadCF feo CMj 

ideo- 

( i ) ♦ Erlt M lo€ttt ad qutm &t. 
EamdeiD emm vclocitatcm h<iberei corpus 
io D j ac fi feclail omni rciillcntiil per- 
CBii^t ^idiim CF ~- Cij*&i<lco(per 
ibodo deiDOiiftrara ) in loco d babmt vo- 
locitatem d f, & in loto M nullam. 
( k ) • ^ t/wn generMUtm C D. Sani 
ckaienu daio 



ru momenta- geniu « c 

( n. lib. i.S 

( I 7 * Oh jlrvilia triangula &c. ^unt 



C F D doobus trtat^l» F D C, F h g conv- 
munic > & amgoliu f F rr. acqualis aogulo 
C F D,9H«fin icAii m F D> f F G 
ftbdaouur comimnn «ngnluiaiFC» ft- 
naMbant angnli «qnalct f Pjr: , CFD. 
. Tria igitur triangula Fmf,Fhg&FDC 
■aqaales angulos habeu } (untquc proinde 
fiorilia. 

( m ) * Fhftu M N. Ciim fit C M 
zqualis C F j d( C N acqualii C g leu C b j 
aneulo hCe erane(ceme>ell MN=CJ(> 

Pd-i 
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DbMo (n) ideoque fumma omnium MN%CM gequalis erit fummsB 
To CoR- omnium Ddyf.DK. Ad pundum mobile M erigi femper in- 
'J*^' telligatur ordinata re£langula squalis indeterminatae C M^, 
Secumd^^*^^ motu continuo ducatur in totam longitudinem Aa -y tx;. 
^zc^ ^jl xxz^Dtiiiam ex iUo moca clelcripCiim itvc niiic squale redaii- 

otnnmfn 

th Bbt. fumms ommum DilxZ^lC» kl eft» ue^BKfn^g. 

Corol. Hinc ex lcge refiftentiac & arcaam C « , C B diffc- 
rentia A a colligi poteft piopoitio reliftends ad gravicatemquam 
proxim^. 

Nam (i uniformis ilt refiilentia D Kt figuia BKTa redan- 
galum eritiub£«6ci>IC; U uide refi^uigulam fiib | B « 
& ^41 erit «quale tedangulofiibl^a 6c & DJC «quap 

lis erit ^/1 a. Quaie duD D K £\x. exponens refiftentis , & 
lofigitudo penduli exponens gcavitatis » erit lefiflentia ad gravi- 
tatem ut i ad longitudinem pendufi; omnino ui in pcop. 

XX vm. dcmonftratum eft. 

Si refiftentia fit ut velocitas , figura B KTa ellipfis erit quam 
proxime. Nam ix corpus , in oiedio non rcMeme, ofcillatione 

in- 



( n) * XiiofitfimnM rniumm MHtH 
C Al &c. Quoniam ( per modo demonftra- 
ti) MNxCM=DdxDK, etit ium- 
ma o:nnium M N X C M aequalis Gaxaiat 
oomiiunD dxDKj mod6 fijiul iacipi«at 
ftBBh|no ttefioini. Incipii iwttiii fiuiiiiiii 
omnium D dxDKinB & definit in 
a ) & riimau omniam MN x CM inctpit 
in A, & ideofi definiia «raBi fin^ 

(•) * MfaMmr fimmm &t. ErigiH 
nraipinAmn A perpcndiculum AP=AC> 
fngator PC, & duOis per M & N ac a 
perpendictilia M H , N L , a b } erit fem- 
pcrMN xCMssMNxH Mi ideoqueii 
CCdinBU Tttlibilit H M docatur iti totam 
longftudinem A a , crit tnpeziam A P b a 

«liule 6mam oauuiui JfiM xCM ab 




A ad a i fed trapeziofli iHod eft C A P 
Cab='CA» — JCa» = J(CAH-Ca) 
x(CA — Ca)siaB)(A«»«bCBs 
CA.£isoficc* 
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integra defcriberet longitudineni B A, velocitas in loco quo- DaMo- 
vis D foret ut circuli diametroy^fi defcripti otdinatim ^?^^'"^^^* 
cata D E. Proinde aim Bam medio leuilente y fx, B A'm i^^^^ 
mediononfefiftemt, (?) cqualibiMdidier temponbot defcd-sscgii,,: 



Sbct.VL 




bantor ; ideoque velocitates in fingulis ipfius B a pun^ , fint 
<^am ^roxim^ ad velocitates in pun£bs conelbonaentibus lon> 
gittidinu B AfUttlBtB^wABAi erit vcloctcaSi in panfiko 
X> in aiedio lefiftenie nt dicQli vd cll^leoi fiipec diametro 

B0 



(p) ♦ i9o. Mjuallhuj cirttm mnfoc 
tUm deftribmur. Qttia refiftenda mi. 
■Dendo corpmis Telochatem ttni|w pr»* 
ducit In defcenfu a B ad C > illudqoe 
contrahit in aTcenru i C ad a> loagita- 
dioei B A in medio non refiftence & B a 
in owdio reiifteate» «anHH^ 'ir^f tHi- 
■m patMs propor^oiNlei, «fMBbw dr> 
dter temporibus defcribuntur. Sont ao» 
tem Telodtates ut Cpatia eodem tetnpora 
aoownto defcripta ( 11 )> qoare velod- 
tanti iu paidboi loi^tadintun BA, Ba 
COmfpoodeaiibM font qnam praadmi itt 
looghndines B A , B a> id e(l , in ratione 
dati. Centro O & dtametro A B de- 
fcribatnr circtiltu B E U a > fitque B ^ ia 
fcac SmHL ad B D in figarl text& > nt 
Bt mBA^ hoceft, m velocitas in loco 
in medio refiftente ad velocitatem in 




ordinati ^ E i erit etlam y ob figtjra- 
nim fiffliliiudinem E ad DEutBa 
•b B A> ideoqoe nt velodtas in OBCdi» 
rcfiftente ad velodaueaa io awdio noo 
refiftrate. Velodiu ipow » inedio 10- 
fifteme eii| Abmv K «fdiMa muH» 
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t).: Mo B a defcripti ordinatim applicata ; ( ) ideoque figura BKyT a 
Tu CoR-cUipfis erit quam proximc. Cum rellftentia velocitati propor- 
roRUM. tionalis fupponatur , fit 0 ^ exponens refiftentiae m puntlo me- 
SecSnd ^ ellipfis 5/1^^4, centroO, femiaxibus (3 5 , 

SBCT.vi.^^^^'^^?^' figuram EKyTay eique squale veSanguUiffl Aa^t 
Pro p. BO9 SBquabit quamproxiin^. . Eft igitnr Aa*BO Of^n 
Tmeo». ^ ^ ( ' ) 21^^21 femi - ellipfcos hujus ad 0 f^%BO: 
xxlv. eft>./^aad OA^ut(f) aiea femicirculi ad quadratom n- 
dii j five ut 11 ad 7 clrciter : Et propterea ^ A a longitu- 
dincm penduli ut corporis ordllantis re^entia in 0 ad ejufiiem 
gravitatem. 

Quod fi refiftentia D K fit in duplicata ratione vclocitatis , 
figura ^ITA^J fece; ( parabola eiit vett^em habens 



C q ) * Idtefu figm* BKyr* tlUffit 
Cnt quim pmiini. * Glkiii .cmfn ( cx nio- 

db a«yncnujatis ) vrlccitas in loco quovis 
£i 6t lecDper uc ordinati ^ Ead drcu^ 
lart), Sciferhff.) refifteiui» ^ K in hac 
fignti^ vel D K in figur.i tfxtns, fii fcm- 
(^nt vetocitas A E j crit A K ut A E » 
iC quia ^ K ' =: .i ^ X ^ B ) cx n.iturj 
drculi ) , eru rtiani AK,'ata^x/iBj 
& ideo figura B K V T a ellipfts, cujot cen- 
tnua O, femiaxe» aO, flcOV, fiO V 
exponat relilientiam in putK^o niedio O 
axis a B. 

.(r>* Vtma Stm-tUigtot hgiu *i 
49 rx,B a EftttKitt am iib =: A a X i a B 

conftr. ). 

( f ) * 0'/ urM Jemicircttli *i qnaif** 
ttttn radu &c. Arcj elii| reos ruiufcum- 
qae efk ad redangulam liib akiiHtf i» r»> 
done dati, oinuiiini in f aiioiK arcx cv^*' 

cuH .tJ quadratum diamotri ( i^c.lih. t.(; 
circulus cnim cH cUiuits cujus iunt axcs 
zqu.^lc:; iMdettMfemUUiprectfB K V Tn 
elt ad qwrtaiii pBRem feAingnU fnb axti' 
bnt, lea ad rfAafignhim fhb fenilaxilMi 
O VxBO, ntarca ("cniicirculi ad quadra- 
tnm radii. Sed li circoli radius Cit 7 j 
erit femiperipheria xa cirdter» & arra 
(emidrciui 7X >i« ideoqne «ceakoudr- 



cnU ad quadranun radii tt 11 «d 7 
dter. Eft iginv A a adO V nc XI «1 

•7 

7 , & proindb O V = ^ Aa. Ec prop- 
7 

terea ( fer fttf. hanc ) -j^ ^•■8' eft :ad 

Ibn^inulioev pen^ nc comiii o^dl* 
lanus f cM te B ii« fai O ad ejnQem poodnc. 

( t ) ^ Fnv farabola crit. OrdiiUtt 
^ E ad ftmidrculum B £ Ha ( vidt Jig. 
«rir. tta ) eft fetnper nt Tdodtat ip k>co 

^ in medio rdlrtt r.te , Sc (_cx natura cir- 
culi) AE* = a^ X AB, & ( f* AjyO 
refiftcDtia ^ K cit ut velodiatis qoantao 
tiim , fen Ht £i E adeoque A K elt ut rc- 

^angulum a ^ x A ''^^ ^ lH-0 ^ 
X O B — O^A I oc elt ui ' — O^ 
♦ Std in Faraboiil cujui vertex ll rct V & 
aiut Y O dtfiventia abiciiranim foret fenH 
per ad diftereiitiam <|nadritolntei ordin^ 
tarum in uiriufque ablcifra extremo du<fla- 
niTn> in dat| rationc. Jam rerd ii cx K dn- 
catur iu axcm \ crpendicularis K P, eft K,^ 
x= P O & P O eft diffeteuia abfd^rainm 
VP.&VO, eftOA^PKordinauiin 

P , Ideoquc eftOB' — 0^' difrefefflia 

qu.!iiriitoruin ordir.ataru.-n in pum^tis P 5: 0, 

cum er^o KD&OB' — O^' iut ia 

daift 



Digitized by Google 



Principia Mathematica. 217 

axem 0 f^, ( " ) ideoque aequalis erit reaangulo fub i 5 ^ 6c Db Mo 
0 (^qpm pcoxime. Eft igitur reOangulum fub i £ 4 & A a '^^ Co»^ 

6l propteiea corporis oiciUaiim feTiftcntia mO adipfius giavi- slll^o 
taiemuti adJoi^giciiiliiianpetidiili. SwT.Vy 

P«Ol». • 

XXX. 




3U1V, 



Atque fias concluiiones in tdtm pra£lici8 abund^ fatis ac' 
curatas efTe cenfco. Nam cum ellipfis vel parabola B Ry S a 
congruat cum figura /C T <i in C*) pun£to medio hxc 
fi ad partem alterutrara B Rf^vd l^S a excedit figuram illam, 
( ^ ) deficiet ab eadem ad partem alteram, 6c fic eidem 

qua* 

dad ratiooe fignn B K V T aparabola erk 
fwtioem hOxm V & axm O V ( per 
Ifaeor. I. de parab. ) 

. ( n ) * Ueoque aquslit tri$ rrQaMguIo 
fiA j BmtfOV quamfroximi, Ndm jrca 
panboHca BKVOdl|BOxVO 
( Tkeor. 4. ie farah. ) & ipdiu duplum , 
fia arca tota BKVaell|aBxOV. 

( X ) * h» mmOo mtdio V. Sappoiu< 
tnr cinin qaM OV accoratj exhibeat re- 
firtentiam iu pun<flo medio O , quodquc pa- 
rabola vd cllipfis pcr pundlum V defaip- pane* B R V & a S V fimiles funt Sc SMtt«« 
tt /it. feflbottaB in dercenro i B ad O 

(7) * D^Uiet ab tadtm ad paiKin a!- msjores (Int quim pro ratictic ordfaa'» 
'tm, Qwa 4aae eUipieoi vci pardi^oi» taiuin D R ad eilipfim vel paiaboiam > 
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De Mo.qiiafai||it amdm pioxinie (*). 

TUCOR. fRO- 
PORUM. 

Lim . 

>8x. Sit refiflcoiia in ratione felqui* , 
plicui feloduda, id«ft, («Mki^.Mi. AaxBO,.«c IuimVOs:.^ A • s ae 

«Sob )^ Kw^.E' i &qaontafliC«> fnpoea coipQm «ftiUaiidi idifteiiiia 

Mldranli )^E=(BO*^AP*) >> * k O ad ipte sminiea « ^ A a ad 

pnwideAE ^ =CBO*^AO *} ^ > em 

i»( BO > — AO ' ) ^ > 

anMar )DKut(BO' — DO')* 
eamur B 0= j, V 0=/», D 0= D K =y,. 

&«ri(i:jr = «^ : (aa — xjr) ^> ideo«- 



XX X. 
Th roK. 



la 



Quantitas ( aa — xx in fericm infini- 



icfiikaiiir ( 5fi' /i^- l- )t Sc inve- 

4Xl4if 4XitXia«$ 4X<Xnx»r«!7- 
EtAa^flnendbai S. <f x( ««« 

a^»> i = « i « -^.i^ _ — iJLL_ 
? xy«7 ixrx9jr« 




7X4X8XlteS mxSXl»X<«e<i^. 



^08414! 
— &c. = 



( z ) * ztz. jgfMW prmrimr. Propofi» 



donem 71. lib. z. Fhur. qux jo*. hujiit- 
7 I • O ' "^* = 4» & ne- libri ferc fimi l is eft , lcd gcneralij, <Sc 4i» 



glcAis , ob parvitatem, oKerit feriei ter- > hic adjungonttf. 

^ni*. Quare cum fit area O V K D = ®» earf»cu|ulvi$ BCZaieufioo» AB, 

^ I quem grave dcfcenfu per B C & tubtrqucn- 

.X S.dx(4 4 — « x)4,nponatur«=:4 tc arccnlu per C A in tnedio rdiilcate 

4l4 dekribic , cxtcndatur in lineitni reddm 

50841 BA, & ad (iiiguU hujus rciVas pundaD 

eiK aicaO Y K B = ■ ^ «> lOVKB crigaotor perpeudicida D K proportfonalia • 

g racifii rcClcntiis quas mobile in homolo- 

ieuate»COUlW^YTa=:— r— -i4=:-2^^ gi< curvx B C A punCbs D lubii, litque 

3}»io 7f B K.A.oim ^wafoodian Kpeipeioo 
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PHINCIPIA MaTHEMATICA. Zl^ 
PROPOSTTIO XXXL THEOR£MA XXY, PbMo- 

TU CoR» 

Si eorjforis ofciliantis re^emia in fmgulis arauun deJcrJptorum parti- vorqm. 
' 6us proportiwMlihtt au^eatwr vtl minuatur in datd ratiene ; dif- hsBSti 
feremia inter arcum defcerfu dejcriptum & arcum fAfetfuaite ^J-^^^^Sm 

^i^veldiminneturineddemratiwe. J»"'VI. 



tenfu dejcr^tumt 

Oritur enim diflferenda iHa ( * ) ex fetaurdatione penduli per re- 
iiftcnoam medi^ideoque eftut letaidado tota^uepioportiooaliazzi^.' 



FiioP. 
XXXI. 



aoju 




reriftemia retardans. In fuperiore propofitione re£tangulum fub 
re£la { a B Sf. arcuum illorum CB y Ca difFcrcntia a atqualis 



taj^t: arej curvilinea B K A B xquabitur 
lcOlogulo P C X G H exfc^ PCj qux 
iiMiaieiii coartamew exponii , ia diife> 
" hm G H ibfciAlran QC, HC ar- 
B C > C A defcealh lc liiblfcfMqie 
\ defcTiptorum. 
Ex fuaQdt D, d infinit^ propioquis de- 
«iltinilir ■dPCfcrpcndicula DK, Ae , 
8c CX (MnAodad^ D perpendicalutn d? } 
& vit gravitatit P C erit advim cangeiuia- 
lem in loco D , qui motof corpons in 
curvi acceleratur , ut D d ad F d. 

* Nam dudaD G paraliela PC &G d 
in curvam per(^cndiculari , exprimat D Q 
^ruvitatis adHoncni , cxprimct D d vim 
Tangcntialcm, fcd obilmilitudinem Trian- 
gnldnun D d G, D d F eil DG:Dd = 
D d : F D > erit ergo D d ad F d ut vis 
gravitaiis ad vim Tangentialem > quiprop- 
ter cum D A liimaiur ubique xquaiis ut 



vim Tangentialem i cft F d =r E e , fi iiftm 
quc P C reprrfentet vim gravitatis ertt 
I)d:£e = PC ad vim Taogentialem * 

t ideoqne ris ilU ungemialii = 

Scd corporis defcendentis vis accelcrarrix 
lequalis eft exceiliii vis t.ingeotialis (iiura 
MiAiiaiaHi t crit igitur m MoetanMifai 

D d 

harc vis in elementutn Tpaiii D d , & fiet 
PCx£e — DKxDd=viv4 livelodp 
tasinloeo D& «r( iS» i9 )} Aclnnet 
fumptis fluentibus > habetur P C x G F — 
BKD = i««. Fi^Bp = BA^ dc ideo 
frs: eyvtywdCssCkS^CJB^GHiA 
triti' CxGH— BK AB j: o, acprwiadB 
PCxGH = BKAB. Q-KD. 

( • ) ♦ Oruwr eHim dtfrrtmi* illa tx 



ttu 



eft aaio ^affttMit « abt^ne F d cxfiUBet mmimmi umdali jn n^HUmmm mt^ 

Ee % ' • Dh 
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Philosophib Naturalis 

EKTs, £t afea iHa 9 fi maneat longitudo aB, au- 
gctut vel diminuitur in ratione ordinatim applicatarum D /C ; 
hoc cft, in ratione refiftentiae, ( ^ ) ideoque eft ut longitudo aB 6c 
rcliftentia conjundim. Proindeque redangulum fub A nta^aR 
,cft ut a 5 & rciiflcntia conjundim , & propterca y^«ut rcfi- 
ftentia. E. 
CtnL 1. Unde fi tefiflentta fit tit vdocitas , 



ar* 



« DiffiiiMnr uem I dootai ^oda\u it- 
fitipti in pniei fropoidoailci lafimtii pai- 
VM> & tenim iUiid qood deeft fiafoio iKd» 

poteric co':c5pi ut effedtus reurJationam 
^aas ccrpora paiTa lunt (ingularufn illa- 
fMI paiticularum ioitio; fpatium ver6 quod 
frapter fiagulamretardatiooemdefidt j eft 
■t iiu retardatio tempos per quod corpoi 
fliotum iiiit pod illam letardationem recep- 
«m ulque ad finem olciUatioaif > led quo- 
iriMl in oTcillaiionibv «ttiOTqnlibi» teor-. 
fon quibui (imiles arcmim pmcs de(cri* 
bunrur lant aequalia , in medTo nOO refifteo- 
le, & in mcdio rcfifK-nte faltcm quaai pro- 
3iim^> ( ilo ) (patia qns dcfidaiK prop- 
ler icttrdaiiooBt io pnponioMlftm »- 
cnam partibus teeepUH». loBe at iUb ic- 
lardationesk 

* rd«D d^^mais mttmm tfi m rttarda- 
m tma, tkgm fnft n km dir rtf^ttmi* rt- 
•enfwtf > fi qoioiiiMee maieris corporom 
penduloram Hnt zqualer, retardatio m fin- 
gulis arcuum delcriptorum partibui eft ut 
refiftemia in iiiUem locit > ledut re(i(len- 
no lum in daiA qoidem l^ege velocitttcm 
tx Hypothefi 9t nledntei fnmeaom pa^ 
tibus proponionalibtu fiint in Raticnc da- 
ti> ideo refiftentiae in fiogulis arcuum par- 
* lilwi piopoiUMwlBMe lantio niioaeatlj 
«e pM ooafeqaeni omncs retardattooei > 
fimt io eidem radone > fummz ei^o retw- 
dationum crunt in eidem ratione diiti > Er- 

fo tota Ipatia deficieatia iUit retarHationi> 
us proportionalia enmtio eiiiem ratione > 
DiffmntiM trgo mttrarcum dtfetnfm dtfcr^ 
mti & artum t^ctnfu fubfequintt deferfmm 
in variis arcidtus ab eodem i orpore dclai* 
ptit > fitm m Dui Ltgt RtfiJUntim. 
18 f. * Car. I. Differeiuic arcaam > 



camdem fet]uimtar Legem quam rcfiflen- 
ttat leqaootiir iclpedtt veiociiatum. Mam 
dun lempora quibiis corpefpondentei 9t 
proportionalcs arcuum partes defcribuntttr 
dm axjuaiia > velocitates eruot fempcr itt 
iUc arcuum partes > five ut aKos toti » 
(180. )om»piaauflii« ona> l o fi ft eaa » » 
' fdiff 




dcm Legem frqountur re^flAo 
ac refpc^ velociiaiura. 

Gor* * Si Cerfor» ftwdd» Hfftftm 
pim^mmmtriM , D^trttitim mttmm ftmt 
iktQi im Ltgt dati trtmm & ktvtrsi m 
qumtitaut mattria : Nam eo in cafu re- 
tardaiiones in fii^ulis arcnnm panibos fiut 
dattdA m rda te oti io & inven^ ot qaao- 
titatei maierisc s nam rcfilUutia motns )a- 
duram prodocit > quz motus jadura eft 
fii^bun ex retardatiooe tn mdA IOIhIm^ 
( per Def. 2. Ub. I. ). 

( b ) O Jdeequt tft m lomgitui» mB & 
rejijlentia tonjunClim Area illa G maneat 
longitudo a B > augetiir vel dinuouitar in 
ratiooe refifteotic D K $ fi ver& cooftam 
HMieM fefiftentia len ordinata D K» fod 
ai^Seatar a B omnelque ejus partet d D 
in raiione totius aB aageantar> area illa 
ausetar vcl diminniiur in ratione longi- 
tumnis a B } unde fi longitudo a B vana- 
biiis fit & refiflentia &u ordinan D K io 
fingulis longitudinnm a B locis correlpoiK 
dcniibus augeatur vel diminuatur in daii 
rationc > area B K T a augebitur vel di- 
minuetur in raiione compooti cx latioot 
loogitudiius a B & ratione refiftentis ao* 
€t>t vel diminutac> proiodeque redangalom 
fub Aa & s aBeritMoBfc: 
conjindiiB» 4c fio|ieni ik«.i 



Digitized by Google 



PRIMCIPIA MaTHSMATICA. Zlt 




De Mo. 

TU COR- 
VORUM. 
LlBBR 

Secund. 
Sect.VL 

P«OF. 

XXXI. 
Th aoB.' 



MCQoni ni €odciii incdio vt WKsitf totnc d^cof^n • 
contra. 

Carol. 2. Si rcfiftentia fit in duplicata rationc vdbcita- 
tis > diiferemia illa ecit in dupbcata ratione arcus todus : fic 
contra. 

CM. 3. Et antvetfiditerr fi tefiflemb fit in tripficsift 761 



•lii qinvis ladone vdocitatic» difierentia eat in eadeni latio- 
ne iid!kstotias£ & contra. 

Corol. 4. Et fi lefiflentia fit partim in ratione fimplici ve- 

locitatis , pttnim in ejufdem ratione duplicata , difierentia erit 
partim in ratione arcus totius & partim in cjus ratione dupli-, 
cata : & contra. Eadem erit lex &: ratio rcfiftenriae pro vdo- 
citate f qu£ cfl diiieremiae illius pro longitudine arcus. 

Crrol, j.^ Ideoquefi^ pendulo insquales arcus fucceflive de^ 
icribente» ihvenui poCeft lano inownnend ac decienienti dif- 
ierentis hojua pro longitodine arcCts defcripci; habebitur etiam 
latta inctementt ae deaemeDti tefifienti« pto velodtate uajfh 
le vel nunote» 

SchoUum Generak. 

Ex his propofitionibus , per ofcillationes pendulorum in me« 
diis quibuTcunquey inveiuxe kcet lemientiam medionun, Aeris 

£ e 3 veiQ 
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22Z Philosophi^ Naturalis 

Db Mo vero refiftentiam inveftigavi per expcrimenta fcquentia. Glo- 
tdCor- bumligneum pondere unciarum Rmanarum yy^, diamctro di- 
fjBER S^^^™ Lmdmnfim 61 fibricatum » 61o teniu ab onco iatis 
Siicom ^"^^ ru(pendi> ita ut inter «icam fic («) centmm oicillatio* 
SBCT.Vf.ni3 globi diftantia eflet pedum io|. In (ilo pun^bm notavi pe- 
pkop. dibus decem & uncia una a oentio fiifpeofiQnis diftans; fic e 
Tmeor regione pun£li illius collocavi regulam in digitos diftin£lam , 
XltV. quorum ope notarem longitudines arcLium a pendulo defcrip- 
tas. Deinde numeravi ofcillaiiones quibus globus o^lavam mo- 
.tus fui partem amitteret. Si pendulum deducebatur a perpen- 
diccdo ad diftantiam jdiionim oigitorum , flc indedemittebatiir; 
ita iit toto fuo defcenlu deferiberet arcum duorum digitonim 9 
totaque ofcillatione prima > ex delcenfii 8c .afcenfu fubfequente 
compofita, arcum digitorum ierequatuor: i^) idem ofcillatio- 
iribus 164 amifit ofitavam motus fui partem , fic ut ultimo 
fuo afccnfu defcriberet arcum digiti unius cum tnbus partibus 
quartis digiti. Si primo defcenfu defcripdt arcum digitorum 
quatuor j amifit oclavam motus partem ofcillationibus 121 , ita 
ut afcenfu uliimo defi:riberet arcum digitorum 3^. Si primo 
defeelifii 'defcripfit arcuin digifeotum odo^ fesdecim» trigtnfa 
duoniCB w^agm qpmaty mifit oQmmmat&s partem 

4iCcil^ 



( C ) * £1 taorum ofciHatioMjr glohi. 
Qu>d fi centrufn ofcillationis Sc quoino- 
lio inf eaui jf9ttt , iadkairuinii in Idiolio 
paft nocsai lili» !• Et «x Iuk qm ibi 

dkii liinl j latis !:<-,u:'c in longioribus 
peiMluIis graviori globo inftrudis & fiio 
tenai > ccawun oii:til«tionis cuintaPM 
globi coinddere qukn proxtm^. 

( d ) * Idm ^ettiMtonihus I(f4< 
•QmMm aomfiii ftmm* Sem n iUm o fm 

Hfceilf» dejcribfrtt meum iigui I 4« 

* Liquct ( ex nofl « prcoedente ) qood 

difTcreniia inttr arcum dciircnlu dtii.rip- 
tum Sc arcuna afccniu fubit queme dclcrip- 
tam fit lod reterdationi quam corput paf^ 
fvm cfl proportionalis , i(ie< que mocui 
dellru(flo jier tcfifteDtix adioiicm; alcen- 
d4t itaque corpus in (:nr yunrx clciUa- 

tioais ad aUiiudincm ^uaicmcua^ne , ik- 



m;sturc{ue differnuia arctis afccnru ci*- 
lcripti ab arcu dclccnfu primo periurfi : 
Secundi oiiaUatiooe corpiK aloeodere de> 
Iberettn ▼aeneadeunflticndiMnn ad q^s«B 

in /incprims: ofcilldtionis anbrrexcriit, iSt 
iumaiur quod dcell m lecundo alcenlu 4t> 
«m iltitudiue j duae ills S^Banucat Hrntt at 
jnotw in Hogali olciUatione amtC > 4«i> 
rom fumma m ergo ut (imma motdt amiA 
£ ia uiraque o!cill.uiGne , led duie i)l« 
diflercntiz liini did(.r«ntia intcr alticudi- 
ncni quil corpns prim5 dercenHu , & t\- 
titudinem ad quam ultim6 aiTiirrexiti £r- 
j^o ratiacinio 164. olciUaiicr.es coiiti- 
nuiuo diftrfmia intcr altitudincm <: qui 
oorpui primo detceodit« & altitudincm ad 
qusim nliimd afibcreiik j e(l «t<fainfmr4ne- 
iiii qucm refttlcntia durantibus iUil ffjh 
oi^ci.Ua(K)oibw dfiftfuei» yabot. 
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PrINCIPIA MaTHEMATICA. 2Z2 
ofcUlationibus 69, 9^,. i8j, 9] » refpcaive. Igitur difFeren- 
da inter arcus defcenru primo & afcenfu uldmo deicriptoc 9 
erat in cafu primo ^ fecundo, tertio, quaito, quinto, fexto» 
digitonim |, i, i , 2, 4, 8 refpeaive. ( Dividantur eae 
differentiab per numerum orcillarionum in cafii unoquoque , &: 
in ofciliarione una mediocri , qua arcus digitorum 3^, 71, 15-, 
30, 60, i20 dcfctiptus fuit , dirteremia arcuum defcenfu & 
ftb&quente afcaifujefcriptorum , erit ^,, 4i> ,V , 

^partes digitirefpeaiye. (f) H« autcm in majoribus ofcilla- 
tionibus funt in duplicata rauone arcuum de(criptorum quam 
proxime , in minoiibus vero paul6 majores quam in ea ratio- 
ne^ & propterea ( fer eonL 2. frcp. xxn. iOri higm ) refi- 

ftelM 
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( e ) « DMimm m digamim fit 
mtmtnm tfMmmmmm &e. fiieiiipli caq- 

Hj fi in pritno caCu dividatur diffcrcn- 
da ^ p^r numeram otciUationuni Itf4 > 

iBbebitur difreremia incer arcum det 

ceofii deicripiuin Sc uaun fi^ieqneote 
aioeiilb delcripiunB in om aMdiecri «1- 
dilatione , quia di&rentia ^ ex omoitai 
di&rei»u« per elciUasofiet i<(4 pro- 
«nnier» eempeia efk t & qoia arcut 
rotuj uni mediocri ofcilUtione dclcripius 
medius eft anthmcdc^ i«er arcum uuxi- 
num fcre digiioiM 4. pnol o<cillaiio> 
ne defcriptum, & arcum minimum digi- 
nnim 2 ^ultimi otiuUiuioae dcrcriptum> 
ideo arcut Ule mediecrii toffcaifiir ca< 
pieodo dimidium (ummi arcuum 4 .f- 1 1, 
VM)d eft 3 I .> aut cttam capicndo rum- 
«MiB arcoui dimidienun» «idelicet »4- 1 
Atque codea aedorde cMeiirnciodmii» 
dnm eli. 

( f) * Hmmmm m majorilnu tfeili^* 
tionibiis &c. * Dif idlOtUr omws arcuum 
diflercnaa: :n ofcilhtiowe mediocri per pri- 
«■fli, oamet Wm diflereoricenut « i. j 
2. 7107. i 9. ;07a.,g6.pfm 14 1> t}7t'S 

QDadfsn vcr6 manm font w i > 4 > 
l*>,tf4«.»9tf».IO»4« 



infpeAione Uquet diffrrentiat 
quz in mtnortbus olcillationibus oblisrva- 
tas iunt circ ad cas qu» in majoriboa- 
arcubus obterramor io majore ratiooe 
qoam duplieati arennii»} I m iia j ori b M to* 
tb olciliuiioiibus ratiotics illartmi diffe- 
renuarum ad rationcm dupUcatam arcuum 
mdgis accedunt , ut eoim «cnc in Pro- 
greifioDe dapU iiim faaapd » nrio diuli- 
cata arcBam-pfonmoram eft rario x -ad 4^ 
jam veri p. 5071. eft non muho major 4*. • 
parte numeri ^6. 9^77-3 iftcautemad 4. 
panem numeri 141. Sj?'-^ magis acce- 
riit, propto» adliae illeaeiMdit adfoar* 
um panem numcri 542. 8?<fj. Unde iii< 
ter arcut magnos > motus amiflbt in diH' 
pUcatl iere raiione areaam five* TClaaii»» 
inm fiuBi pofle dcdafiw»» 

Idem flMdftAim pitdnt fi diridantaf 
hi numeri qui arcuum difii;rcntias cxpri- 
munt per iplbnun arcuum ratiot>et> ha*' 
bdNOMr edm 1. ; i. j 2. J788 j 
4. ei97 i 8, 8<r48 i 16. jxTf 5> qoi firefl^ 
ftcoiis iorent ut qnadrata relocitaium > 
dflbemt cfle m ipfi arcns j > i > z > 4 > 
8» t0» Sed ex ipsi inrpcdione Uqnct- 
mtnorei diffcremias majoribuc oumcrii esi^ 
primi quam ipfi arcnt , najorcc Tcrft ttti • 
iifdcm. Si vcri iupponcretur refiftcntiam 

non tantum ciTe in ratione dupticati ve* 
. ^ ^ . 
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224 Philosophijb Naturalis 

(lentia ifekk > ufai celerius movetur , eft in dupUcati latione 
vclocitatii qubnpioxiiii^i ubi caidius» paulo major qo^ ia 

ea ratione. 

( B ) Defignet jam V velocitatem maximam in ofcillatione 
.quavis, fintqueA, B, C quantitates datx, &: Hngamus quod 

difTerentia ircuum fit AV+BV* + CV*. (•») Cum velocita- 
tfis maxitnai iiot in cydoide ut ieniiiies aicuum olciilando de- 

fcrip- 



•lioade qnAm ex merl inertll materic 

oriundamj e(Te utvelocitUi ideoquccilm 
hx quaQtitates mox invcnts Gnt quotien* 
tes diffcreQtiarum arcuum per Telocttates 
dirilaruai> hai quantitates conftarem par- 
te eetibme 9t alii parte vdodnti firc 
arcai proportionatd. 

Sumatar itaque prima qitantitai 1 , 8c 
«rdinA enfcratur cum , nn c&m ter- 
dii , o» qoaiti ite. l«ppooaniR|Be iUai 
conftare Aiatiiii panibiB akera velodtati 
pfoponion ua ahera conilanti , v. gr. fit 
pliou ^uintitat I =:;4-^jrrecttrKla I. JH} 
= a « « , iis iia tHoatim calculatii ut 
enuttur valor *Sc * , quaotitas conlhns x , 
in fingolo calculo eadcm non inrenietur , 
fed varii i(ti obtinebuntur valorei hocordi- 
ne .«447 i .J4P4i -^Si^i .47f7i .484^» 
^ deoelaMtt ordioe qoodaoi npdari 
( nltimo excepco ob aliqoalcm exiruum 
errorem ) , unde liquct , rattonera ditfcren- 
liarttm arcuum , noa efTe partim in ratio- 
ne dupticatl ipfonu& arcoam» & partim 
io eofvm aitWHi vatioiie fimpKcif wd lui 
adjangi debere rationem aliquam inrcrmr- 
diam qoim ietqaiplicatam arcuum airumit 
j}inMMW > i|nod csm wpeiiiBemii fMfillt 

COnfentit. 

( g ) * Dtfigntt iam F Woriramn m»- 

Ktmam , five quantitatcm vcloatati maxi- 
mm pfoporaonaiem , in oJcillMioae quAvit , 
fimfm J» Bt C fnanfiMte/ roiJtantes , 
^aamm valores perexperimema (ictcrmi- 
nabuntur j & fingamus qu6d rcfiltentia , 
fcu diffcrcmia arcuum ipfi prcportionalis 
( frtf. X3CXI. ) > fit partijn ut velociias , 
paitim wvelocitatii qiiadniam« & partiffl 
lU velocitatis dii'niias cujus indcx | , Sc 
pioiiide Jt^anamui qmd «rttmn d^trai' 



tia fy A y -\- B V ^ CV &e. 
C h ) * CiMi veioeitmi meriaw &f* 

Corpos pendulum in medio non refifteote 
ofcinetar in cydoide S B R Q , fiique A. 
pundum (ufpenlionis , £c R poncfhim infi- 
mnm ac medium accdtioctwSR Q. Gen- 
tfo A 0c ndio A R deAribanr arcoi ci^ 
culi M T R N , in quo corpw idcm , vel 
aiiud llmile Sc sequale olcilietur ia eodem 
■edio ooorefifteBte. SitTR arcus circu- 
larii «qoalis arcai qrdoidis t R , & R .B 
arcus quim minimos cydoidi Sc 'drcdo 
communis ( 4^ 5. //i». I. ). Jam fi corpus 
i locis T ScB iuccciKr<^ cadat incirculo} 
erit ipfius velocitas majkima in R de(cen& 
per arcum T R acquifita , ad vclocit ueni 
defcenru per arcum B R acqmOt Hm , ut 
chorda T X R ad chordam arcils R B 
( 88.1ii>. L )i aotf <ivod idem eft ( «r 
kmm* nr. /ifr. L ), « cHoida T JTR 
ad arcum cycloitiis B R ; & velocitas dcC- 
cenlu per arcum B R acquifiu in R cl\ ad 
velocitatem maximMA iWfiirnfil per arcum 
cycloidit t B R aMiifima, ot ara» B R 
an apcum t B R lei arcmn cifoaK wjna- 
lem T B R fprr demonflr.frof. LT. lib. I. ). 
Qoare , exxquo, velocitai maxima in R 
defcenfu per arcum cifcnkmB T B R ac- 
quiika e(l ad velodtatem maximam ia R 
defcenfu per cydoidit arcum t B R acqui- 
fitam , ut chorda R T ad arcom t B R vel 
T B R. Sont aatem vetocitatet maximB io 
medio refifteme Telodtatibnt maximif in 
medio non refifientc proportionalcs quam 
proxim^ , & in pundo mcdio arcuum qui 
ofcillatione intrgrl defcribuntur , fai 
coDtingwu ( 180 >. Paribni icitar arca- 
hm, fclodtatec aaxtmB iocjawde foM 
ad fdbdnwi aauiaiM in cinolOi « fe- 

fflifii» 
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criptorum , in circulo vero ut fcmiflium arcuum illorum chor- De Mo- 
dae ; ideoque panbus arcubus majores fint in cycloide quam in Cor- 
ctroilo y ih Tadone iemiflium arcuum ad eorundem chordas ; ^^^i^* 
( i ) tempora anian in dicob firn mjon, qpmk in cydoi-seJu^o. 

P«o». 
XXXL • 

TlUOB. 




aude arcwni ofcillando defcriptonini ad 
CfBCWHdcin arcnnm circularium chordi* > 
pfoxim^ } 6t iieo > paribns aroibui 
ijoiCB faat tn cycloide quam in circulo 
in rationc (irmiHium arcuum jid toan' 
dem cbordas in circolo du&u. 

Oy * Tmfm tmml» Ortwh fim 
WMjora quam m Cyclolit in wlochatU ra- 
tkmt rtcifrocA. * Id eft , tempora in cir- 
culo (iint ad lempos tn trco qnovit C/- 
cloidis , ut femiflSs arcat circBli 
do defrripti ad tfMmt fewift dwtd a n» 
live invertendo & tcmporum dimidia fu- 
mrndo , tempus leRuoicillationts in Cv< 
doide eft ad tempoi lemiofcillationii tii 
cifcdo( peodalii eiiAeadbai cjaiidcm loa* 
^m£fia ) Bt chordk uem dieftii|fti ad 

ipfum arcum, quz quidcminfonioyco- 

xim^ tantiim obtinet. 

* Eftenimtempof oldllationis iategne 
tt^afrig ia Cjrclotde ad tetnpiu defcencdi 
perdimi<fi«m pendali longimdinem m fe- 
miperipheria ad radium ( vide not. 470. 
tid JVop. LII. Itb. !• } idoo4tte .euaia teoi'* 
~ II. ■ 



pof femiofctUanoats in cj^cioide ad tea- 
pus illud deftcnte per dtmidiain pendali 
iongitudinem ttt qaadrans circali ad ra> 
dium , fed tempus defcenfos pcr quadm- 
pltmn dirridiz longitudirii pcndali , firc 
lempus dc&emtb per Dicmetrum circuli 
cujus peodalaai efttidiaiy cftduplum tem- 
poris defceonis per dimidiam penduli lon- 
{itudinem > ideiDque tempus fcmiolcillatio- 
nisin Qfdoidc cft ad tempu* deiceTutb pcr 
Diametian dnali cuiiis tonptydo pen- 
ddi efl ndiat , ot (srcali qaadrcm ad 
Diametrum. Scd , ratio tcmporis lapstls 
per Diametrum drculi ad tcmpus lemiol- 
dUatioDis in arca ejardem circuli eft ( ot 
anoa liqoelm ) oooqwfin cx ratione Dia- 
fnetri ad qoadrattem drcdi Ae chordvad 
arcum , quam proximi, unde ex atquo crit 
tempus in Cycldde ad tempus in circu'o 
Qt chorda ctrculi ad ojm «nam ofifllciH 
do defcriptuffl. Ratiooem antem tempccia 
defcenfus per Dtametmm circuii ad tem- 
pus fcmlofcillationis ia arcu cjus circuli 
efle cooipofitam «» lattone Diamctri a4 

F f » 
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DsMo-de in vclocitatis ratione reciprocij patet arcuum diiferentias 



qiiadnntem drcali & ex rat-one chordz ad 



ro&UM. ^ ^ ^ 

LlBER gfcum oidlljndo dricripiuni, laltem qauil 
S£CU19D. pr<wi(n<^} lcquenti caicuio coatiabit. 
SfiCT. VI. Oelceniiat itaquc corpus ^ akam L B 
p R o p. ceWfoCHcrcriptatn 6c Diametro A R, fitt 
XXXI. tempns qusfitum quo corpus dciccndit ytt 
T H c o R. arcum L B > fitque b ccmpus d ttum qao 
XXV. corpnslalMturperOiiunetram AB> dcquo 
velodtate pcr cam la|i(iiiii tn B acqaifitl po(^ 
fct .lc.Lribere UDiformitrr tlopium A B livc 
1 A lumatar in arcu L B poniuncula iafi- 
nti parva M m qu.im corpus deleradeni 
omfiiriiiiter dcicribere cenieitnr tenpofe 
iofiniti |rarv& <fr I dacaatarqae exponAii 
L & M linczL K, M Ein diamccrum pcr- 
pcndiculares \ Ciim tempora quil>us Ipatia 
d.u.i uniformiter defcribaitfar fint ut illa 
fpatia dire^l^ Sc vrlocitatrs quihus p:r.:ur- 
runmr inveniS G:quc velociras qai B ac- 
qoifita C\ p r l.iplum ex A B ad vclo -i- 
tatem ptr laplam cx Lin M, (ivc cx H 

fn E acquifitam > t« V" A B ad H £ , 
t A B Mrn^ 

crit/.:<f, = ^ : — iDicaturcrgo 

AB=: i; HB^/>, BE=x, EM=»i HE=:A— # 
Mm 

eri! :' .1 ; — I : — , cftautem M m = 



^ d X ' J y ' ik cx naiura cirruli ( cum 
ity — XX, &i xy dy—4x—x xdxt live 

dx 

— ^ r — ) & quoniam dum creC- 

cit B £ decrL.i.ir L M eil M m =: 
—4* 1 



iilvamr^jjjr^wi 



matam crit 



&c. 



=71+ 



&c. Oodis ergo pex ftmnme hiiferiebat 

»>d« 



& 1 ^ 



Cicc. 
ideoqiie 

Mm 



2X4X1X4'»* 

«cc. 



s. 



^k-^x" 
.»1 



-X — X Jt* - 'TTT ^~Ac. 



ix' 



axjx' 



tX)« 



ix&xil» 

7 



»X4xaX7A 



r&c. 



:&C. 




tdi-oqne M m ive — ~— | x — 



X 



« X ♦ 



&c. Pariter re- 



lX4X$il' IX»X4X7&' £X4X2.X4Xyib' 

Scc &C. &c. 

/- . ^ Mm 
Comcrgofit*:*!^!:^^^ emA:t 

Mm 

= 1 : S. ^rjji — ^ > fed qaando i fit o, tuac tft 

Jb s » ideoque Intcgr.<lis quzjta i.n 
hanc muatur j C P^^<o * P'o x J 

Mm . h _§kx 

' ^ixj ~ 

l » ih* 

^lXj""»X»Xf »X4XIX7 

? ^ h IX x;A» 

""ax^xj ixix-ixy^ix^XiX^x^ **" 

&C. &c. OC:. 

Ideoqnelneceilqaamitas ilh conOansqo» 

debet tolli ex valoreimrcralis quarin|.vo- 

_ M m M n» 
portioncfc:i— i : S. -— proS. -— ■ 

adhibeiur > qujtJu.Tiiue aflumatuc valot 

in- 
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Ds Mi^- 

1U CoR- 
FO&UM. 
LUER 

SFflKD. 

StCT.Vl. 
Pr o p. 
XXXL 

TBBOJt. 

XXV. 



uKktermiMta « ; fed ubi totu» arcuc Qqsb pcr fe miKuo dacaniur > earum 
L B cA <klcripni> lone « fit 6c cvii- 

■dte ptMtOtiiai^ X — » » i ftc VftX i H \ — 4~ *«• 

ergoJneocafawttp*luS.^;p^f~ «ft «- ^XJ * aX3K»XS 

aualit foH qaantitati illi coaftanti »«!<• ? 

(amptz cam fignis matatis» tdeoqne eft« 2X4x7 

— * axj »>t4Xf S«a Mfaujii hujni ieriei laltem primi , 

I k wAnn fitnt com terni^ reriei mperioi 

IX} »X»Xf inventae pro valore 5. , fit ergo ar- 

zX4Xf cns L B = * , Pcripheria arcuii cu- 

Ae. jos Diameitr cfti&f>eritVftx 

lem aotem c&m M m> fit «qaalis liriei Mm ^ p ^*" ^ « p 

— — - — l — — — «ceianii- redv^heftaeqaalis clier«teLB*cs naMfi 

t * ixj*^ circulijqoafidicataroeiit^-^r-— - = 

, jv^ ^ Ujidc«id«ncft*:i=:.:f^ 

^ ^IXJ^XX4XJ ^ »f .^..^f « „ I ^rm 

fiiiat I habebitarfemiperipheri. dr- =i:r;=«X«:*X-fiWCil*teiit- 

cafi, tc fi fttt « = A InMittar arcus po, defcenfus per iMtfBetfnm vel ytt 



LBj noiiae iltedH» Oriei ta 1» abibunt chordam quamlibet ad t tsm^m defcenfaa 
^ ^ * I > j.^ per arcum ia ratione compolitil ex rado- 

ne Diametri 1 ad -^fivequiJrantcm pe- 

/ fc X ' + 7x$+J^;^j^^*^* riphcrias, & ex cattooc chordae t ad ar-; 

cnmc Q.E.O. Ft' a 
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DaMo- ( c^uae ( ^ ) funt ut rcfirtcntia 6c quadratum temporis conj-mSim ) 
TU CoR- eafclcm fore, quamproxiine, in utraque curva : ( f ) debererrt enim 
''liTb R ^^^'^^^^^^^ cycloide augcri > una cum refiftentia, in du- 

Sbcuhd^ ^licata ciiciter ratione atcfts ad diofdam » ob velodtatem 
SecT.VI.ui rattone iM fimplici auAam ; & diininmy un^ cum quadra- 
Pkop. to temporis, in eadem dupUcatl ratione. Iiaque ut redudio 
Th 1 o«. cycloidem , exdcm fumendc funt arcuum dififerentisK 

XXV. quae fuerunt in circulo obfervatae, velocitates vero maxims 
poncndae funt arcubus vel dimidiatis vel integris , hoc eft , nu- 
mcris 5, i, 2, 4, 8, 16 analogai. Scribamus crgo in cafu 
fecundo, quarto 6c fexto, numcros i , 4 & id pro V ; 6c 

prpdibit arcuum diiierentia = A -H B -H C in cafii fecun- 

a 8 
do; — r = 4A-t-8B+i^Cin cafu quarto;. flc — = itf A 

tf^B + a;^ C incafu fexto. Et exbuisBqtiatiombuc» ( ^ ) ptt de- 
bitamcc^tationem 6i redudionemanalyticam,fitA=o,oooopitf, 
B= 0010847 , dc C= o , ooa^yyS. Eft igttnr dtfinentia a^- 

cuum uto, oooo^i^ V-f-o, 0010847 V^+o,ooapyy8 V*: 

& propterea cum ( per corollarium propofitionis xxx. applica- 
tum aa hunccafum ) re(ii!entia globi in medio arcus ofcillan- 

do delaipti» ubi velocitas eft V > ("^) (it ad ipfiua pondus A 

» * 



^ A 



<i) * ]Qm)Sh» 10 tefiflemU & fM- 

itumm ttmptrit tmijit«Ciim. ( per cor. 
lem. X ). Refiflenda eaim ooofiderati 
poteft ui rit quae rcurddiionem producit , 
.9t diffmxKia aranun w (puiwii. qucd 
csorp» ri illi mediocri ac ooolbmie iblJi- 
cinmm dcrcribrret. Hinc vcuum diffc- 
rcnttx crunt quam proxime ut rejijleatia 
iirtdi & quadrattim lemforit t9»ju»Qim. 

( t ) * Dthtrftu diferenti» in Cjelmit 
mgm «iM cani irjijttnua in dofUtmi tif 

tittr rntioHt > mtlU ad chordMTt ob velo:i- 
tmem in r«(joar ili* ^tnfitei ,/Mam » quia 
lctlicei pan oumiiu relilleniHB eft ar ^i»- 
4nt» frlociuiitm. 
(1) * Ptrtklriim tollmionm. PHm* 



«qouio eft-7- ss ^ gji^-B-i-C* 
i».difilkper4. cft ~= J-(> »B-f>4C) 

& teitia divifa per cft-^— + . 

5 ° 

4- ttf C. £x his autetn ae^utiooibut £1- 
cUe emntwr yalorei iiiteieiuBi A» B« C» 

<l fraaioixs , -1, 4c ~a44eciB«p 

let redncaotiir. 

(m) * Itr «tf lowfiir. JKeft 
pan dil&r6iiiia arcanm genin per rdSftf 
IM patten il.'am oub «11 ot vciocim 



I 
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^ A V -f /5 B +1 C V » ad longinidifiem pendoU ; fi pro A\^ Cor-' 
B & B fcribanttir nuroeri invenri > fiet refiftentia globi ad pomm. 

ejus pondus, ut o, 0000^83 V + o, 0007 3 V ^+ 0,002 2165) V* ^J^JJj* 
ad longicudinem penduli inter centrum fufpenfionis 6c regu-SECT.VL 
lam> id efty ad lai digitos. Unde cum V incafii fecandoP«op. 
defignet i» inqiiaito^s in fexto 16: eritiefiftentbad pondus^^^^^ 
globiincafii fecundout o> 003034^ ad laiy in quano ut o yxxv. 
041748 ad 121 > in fexto ut o , (Siyoy ad 121. 

Ajtcus quem pun£lum in filo notatum in cafu fexto defcrip* 
8 

fit» eiat 120 — — T-feu ii5>j', digitorum. Et propterea ciimra* 

dius efiet 121 digitorum , 6c longitudo penduli intcr punclum 
fufpenfionis & centrum globi effet 126 digitorum , aicusqucm 
centrum globi defoipfit ( " ) erat 1 24,^ digitorum. Quoniam 
coiporis ofciBaiui& velociiaa maxiroa 9 ob refiftentiam aeris» non 
incidit in pun£lum infimum aicas deicripri» (*) led in medio 
loco atcua totius veifiitur : licc eaaem erit diciter ac fi 

gjo- 



.„1 tra Mitim in ratione vclocitritii , pantm itt. 

ir ^ , pmdiflerenux arwain geniu per ^^[gMB nWMM fefquirl.rain e$c par. 

refiftcmi» parccm qu« eft .n fe(q.«plica- ^ . itflkM, nOi^uli globi ialine. , 

rocius paricm qtudrato vclocitatit propcr- taicft critwl ipfivi pondtt Ut AV, 

tionalcffi ( ftr tvr. 4- frop. 31 ). Sed " 

( fir Mr. p«MO. ) fi refiABatk fit lat I. j k » + — C K « , »d longioi*. 

vcledMi,«ft'^ ^ r«d hagMom nemJawUL ^ 

•■ poiKto inedio «scai dcknpii ad ojp»> ^ }< ^ 

deni poodnf } fi nfiflcntui fit* v vdoci* ladii m finiiltt tiiciimnini iimi , fic idcd 

mii quadratum, relillentia illa ic pundo _ . ^_ _ _ f 

awdioarciU defoipti ell adcotpQns p«o- ~ 

4« « jcr> ad leogitiidiiicM pnrioH , « wdioi i»», od aiwi cotwfpoiihni 

&( 181 ) fi rcfiilentia fit in ratir fef- j , 

quiplicaii vclocnatu j cft ilb ad curporis '^4 — quaxnproHiaA 

prndw ut — - JS r - ad IcrritadiiKm pen- (o) ♦ Sti ht mtih feti Jm», fttd 

' per Bot. itow 
dalL Quuc cum htc iiippon^lur rciiteD- 
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DEMo.globus defcenfu fuo toto in medio non reliftentc (p ) defcribe- 
TU GoR-xet arcus illius partem diniidiam digitorum 62g\, idcjue in cy- 
poftDM. cloicle, ad quam motuni penduli fupra reduximus: 6c propter- 
^^^^^ea velocitas ilb fleqtntis erit velocitad qaam globus, perpen- 
j diculatiter cadendo & cafii fiio deicribendo Jtitodinem arcas 
F R o p. illius (Inui verfo aequalem , acquiieie poflet. Eft autem iinus 
XXXI. ^ 'jj^ verfus in cycloide ad arcum iftum 2^ ut arcus idem 
xxv.^'* ad pendult iongitudinem duplam lya , 9c propterea cqua- 

• , 




C 



< P ) * D^erikntt trtut \lltm fmm 
dimidiam. Corpos ofciilando drfcribat ar- 
cam B a in medjo refiilcnte & arcum B A 
in medio n<^n rcCltente ; Cn C ]>undlum 
c)'c)oidis infimum ; O , pundum mcdium 
•rdif B & arcds CD fit cqoalis arcni BO» 
vc!ocl:,i< ii:.:Nima dtlcenlu corpcris per 
arcuni B V a quilita in mcdio refillcntc 
<ll ad velocitatem maximam pcr arcum 
B C acqnifium in medio refifleme nt 
arciis BO> ad arcQn BC ( 180 ). Sed 
fi corpus <!• !r co D in mcdio non rcfiften- 
Ui caJcudo delcrib;!t arcum D C j erit 
«liMli vctodtjs ipfius in C dclcenfii per 
arOBm DC acquifita a<l ▼eiociiMeaaoqiii- 
firam tbidein delcenfb per arrom B C ut ar- 
Uj> < D vel arqualis B O av! jrcum B C , 
( f j I . lih. I ). Ergo velocitas in medio 
refidc-ntr ncr arcum B O loquifita in O 
«suali» eft vdocittti qwm ooipMs k nedip 



non rcfideme cideDlo per arcum D C = 
BO habfret inC} & prot>terei (85. /ik 
t. veloritas illa aequalis eft velocitati qnain 
cor| per i li.iii u.;ir !u r i aJcndo iii ii.cdio 
non relilleiJtCj & calu fuo dt;(cribcndo . Ui- 
tudinem FCsqoalem inai verfo arcds CDj 
acquirere pofTet. Sit jam P puiaflum fuf- 
penfionis, P C longitucio pciKUili S DC fc- 
micjrdois , S c; & D F ad V C norm.i- 
ktj & CUGC drcultts diametro G C 
dcferipius fecamDFtnH. Jungatur chor> 
da C Hj & erit arcus cycloid:s S D = 
2 G C— iCH, & arcus S E = x G C (4«». 
/ii. I . ) ide6qae arcus D C = » C H. Eft 
aytem ( en naturi circoli ) C F ad C U 
tttCHadCG.&luncCFtd aCU 
feuDC, utiCHad^CG , fiv^utDC 
ad t P C -, Hoc elt , finos verliis C F ^ ad 
arcum CD ^ ot aiciwiidattMdp ** ^ ' *''' '' 
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hs dii^itis 17, 278. Quare vclocitas ca ipfa eft quam co;^ i,u D Mr»- 
cadendo 6c cafu fuo fpatium i f , 278 digitorum defcribcndo Cur- 
acquircre poflct. Tali igitur cum velocitatc globus reriftemiam ^ltber 
patituF, qujB fit ad ejuspondus ut o,(5i70f ad 121 > vel ( iiStcunD. 
(4) refiftenttx pats Ulafola fpedetur quxeft in velocitatis ra-SecT.vf. 
done do(4icatli) ut o^f^yfi ad 121. r/op. 

( ' ) Experimento autem hydroftatico inveni quod pondosT jJj^B. 
globi hjjus lijznci eflet ad pondus globi aquei mafinitudinisxxv. 
ejufdem ut s-y ad 97 : &c propterea cum t:i 1 t ad 213, 4. 
in eadem ratione, erit refillentia globi acjuci prxtita cum ve- 
locitate progrcdicnils ( ' ) ad iplius pondus ut o, S^7S^ ^d 
213, 4, id eft, ut I ad 376,'-. Unde chm pondQs giobi 
aquei > quo tempore globus aim velocitate uiulbmiiter con- 
tin.iat& ( t ) defcribat longitudinem digitonim 30» SS^y ve- 
locitatem illam omnem in globo cadente generare poilet 
( " ) manifeftum eft quod vis refiftentiac eodem tcmpore uni- 
fbrmiter continuata tollere poiTet velociutem minorem in ra- 

&»e . «1 37«* , hoc eft. vdoci«« «.d» pa«em 

Et 



( q ) ♦ Sl rrfiRtntia fart illa fola &t. Si 
cniiB io ^iuDiiMte, o> OOixiA^ <|tM 
cft ad lof^tndiiieffl peodnli oi rdifteatic 
pars vt lo i: 'ti$ quadrato pro}>ortionalis ad 
cor^ns pon-.us loco V lcribatur t6 , 6i 
loco V ' (cfibiiau' af fiet •> coxt, V" 
= o> s<7ift *. qttunpffoisiai^.. 

( r ) * Exj.er'ttmm$o mifem l)N6«|f«ijroi 
E>;prriiiie,.uim t.r.i.eclh Ciim cnnn cor- 
pus Huido iiamcrium , cddem vi turium 
nigeamr ^ fu fluidi volumetiiuftineturj 
m1 eft I Ti qini «iiiaJii cll ponderi iiuidi 
e)Bldein mcgmtadinii ( tor. f. & f.pvpi. 
10. lib. hvtjut ) corpus fluido fpedfic^ le- 
Ticri iiiun<;r>um pondcnt iiu partem amit- 
Mt Bqualem poMeri iaidi cjvrdem volui- 
Miaii i pfopcert-ii 6 cor(Hu ilJud fluido 
imaeriam pondererar , cognoi. ciur pon- 
dus fhiiiM c ifdem magnitudinis cum cor- 
pcir. M fluiduin corpore iinn ergcndo fpc- 
fific^graviw corpofi illi adjungi por 



teft aljud corpot mnj. ris prrwit ri 'pp i^i- 
c« ut eorum luauna fiuidw ipcctti d gr.i- 
vioe iat. 

( 1 i^ua f>n!fut. Refiftciria j;!o 
bi toliili aMjuaUs ctt rthllentix t^lobi uquei 
cjuCdcm mjgniiuUini! 6i cun (i Vm veio- 
dtate iii-eodt.m medio |irogrrd:cntji> icd 
refiftrntia g<obi fcHdi elt ad ejardera pon» 
du'- m n, ^ (<7 5 1 ad t i t , iS: ■,)pn;ius g obi \o- 
lidi ad pondui giobi J^uei ut i ii ail ii 3.4^ 

fcu ui I ad 5 7<J — quamwroximc'. 
50 

( e ) ♦ DtJcribM longitudirunn digit. 
30»1S6t duplam nifflirumtoagitiidiiiii di> 
gttorttm I f . 1 7 1 j ouB trakidtatem i tlam om- 
nem in globo caaeme ecnenre polTct ( 19, 
lib. I.). 

( u ) * MMUjtfium rfi. Suat eium ?a« 
locitarcs di>to tcnpore (seoitK vcl cxtmA» j 
Ul vires quibw gaiicraaiar VCl vx(>i>^'d&iur 

ii.itb. i.). 
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2^2. Philosophi^ Naturalis 

De Mo- Et proptcrea quo tempore globus , ea cum velocitate Juni- 
TuCoR-^Qpj^jjgj. continuata , longitudinem remidiametri fuae , feu digi- 
^l^BER ^^™"* ' defcribcte poflet, (*) eodem amitteKt tiioc6s liu 
Secukd. partcm xivi- , . , , 

Sbct.VL Numerabam etkm ofcillationes quibus pendulum quartam 
XXXI ^ paitcm amiftt. In fequcntc tabula numeri fuprenii 

Thboii. dcnotant longitudinem arci!ls dcfcenfu primo defcripti, in digi- 
XXY. tis & partibus digiti expreffam : numeri medii fignificant longi- 
tudinem arcus afcenfu ultmio defcripti ; & loco infimo ftant 
numeri ofcillationum. Experimentum dcfcripfi tanquam magis 
accuratum quam cum motiis pars cantum o^ava amitteieiiir. 
( V) Calcakim temet qm volet. 

Dtf 



( X ) * 'Eodem amiutm moiit fmi foi- 
(ffn. rsam velocitatet cideiit vi cenftaim 

Tcl extindae funt nt tempor,i quibus gene- 
rantur vel extinguutitur ( ij./iA. i.), ied 
terapora quibus ctrpora duo eldem velo- 
citatc ui.ifornn peroirrunc longicudinet di- 

gie. jo, y?<r,& digit. j , funcuthalon- 

gitddiues ( 5 Uh. i. ). Qfoti velodtattt 
aauAtfiuttwciBdenlM^iaidioei, ftideft 

}0,ntfni|;^, ot— i-- td Tdociia- 
X MOl Mn i ffi i iii eo tempore quo globus longi- 

mdineffl leraidiamecri fu« fcu digic. 
perotmi > und^ invenitur velodtac illa 
tUBifla = — i— , quaniproxinuK 

( )' ) ♦ CaU-uium trmei. Quoniam cx- 
pcnmcntum magis accuracum cil , calcu- 
lum tcntabiinui. ErUM igitur diftrentis 
arcuum priiM ^lffrfiifii it altiiM ■fiailii 

4> S> 

Amw in nl owdiocri orciUaaeM do. 

cripiij funt 

Dtffc-rentiai arooBm defcenfu 8c fitbfa> 
^ettic afcenfu in «iiA nMdiom ii^T^Mfiri^ 
■e <klcriptonim> fiim 



I I * 4 8 i< 
— ' "~~» . > ; r > r> — 7 
J74 «^» »3j "» 

fiveut I. 2. 7foo} 9uaoCi; ](.{04o;i4|. 

H« anieai dtfleremis in 'majorilw oA 

ciilationilMis fuui in duplicati ratione ar- 
cuum defcriptorum fatis proxim^ ; Naio 
« ttf 

— - : — r = J4: i , & 34 : i2<= t : 4; 

boceft, in duplicati raiione arcuam dc- 
4 S 

raiptoruin. Et fimiliter —7 : — - =1:4, 
*ij 4*T 

accurat^ i in minoribin verd ofcillaiiooi» 
bus , difiereott* iU* fimc io nidone Mif 
Id flMioiefnB dupHcati afomi deuip» 

& hxc ratio major eft radone i ad 4. De- 
ficnct jam ut (bjrra * velociUMem ma- 
ximam in oftillatioae ijulvts » 9tAV'^ 

BK^+CK», diffefemiamafanms ae. 
qoooiam velociacet pooendx fiut arcubos 
deftripcsc rcil. numeris |>t>a>4>** 
u, «nlofSj laibaiBM ia caC x*.4«* 
tf*. nmneras s » 4 » i<a Vio F* «c fco- 

difeiincmuB difleicniU ^= J^-B-f C 
<3f cif> 



Digitized by Google 



PRIIfGIPIA MaTHEMATICA. ft}? 



' Dejcenjus primus a 4 8 16 32 6^ 
yijcenfms ultimtss i| 3 6 12 24 48 
^Nnmerm OfcUUu, 374 272 i^i 83 i 41 1 aaf 



DrMo- 

TU COR-* 

Ijbbr 

Sfcdnd. 



Poftea globum plumbcum diametro digitorum 2, & pon-^^"^^^ 
dere unciarum Romanarum 26^ fufpendi filo eodcm , fic utxxxi! \ 
inter ccntrum globi 6c pundum fufpenfionis intcrvallum cfTct ^^y**** " 
pedum 105, dc numerabam ofcillationes quibus data molus ■ 
pais amitteretur. Tabularum fubfequentium prior exhibet nu« 
fnerum oiaUatioiium quibus pars odhva mocus totius ceflavit : 
fecunda numerum bldUationum quibos ejuiHem pais ^quaitt 
amifla fiiiti 



ctf. <«. Ex liii sq«dombai hafMcar 

OjOoif784. Ell igitur difierentia arcuura 

ut OjOOOfoys K -4- OjOooy884 y> 4" 
o, 00 1 n 8 4 <}C propcerea cum refiflentia 
giobi in iaedio arcii orcilUndo defcri]»! 
obi felodiat cft & ad ipiius pondus ut 

~ ^ K-h V ^ ^-|-cV*adloDsitu- 
' dbieaa peadaU > fiet icfifteoda glolri ad ejus 

pondnrut Ojoooiz^; K4- 0,00041 19 K^ 

4- o,ooij)jj8 , aii longiiudinem 
penduli inter centrum ruCpeiiriunis & re- 
gulam, id cfl, ad iii d^. UwIb ciUn 
K incaC a*. defifaet 1 i b 4*. 4, in «^. 
ttf } eric refiRrntia ad pondni glolii la 
'caf. z». ut o,o2tf7 ad 121 ; in 4». ut 
OjOjfSIJ^ ad izi j in(*> ut o,%^660ii 
ad 

Ponatur refifteutia in tardioribus moti- 
bus partim umfbrmis & partim Telocita- 
d , parcim Telodnw fiMnie |N|iQnio3 



nalif , ide&qoc atCQum differentia (\t A 
B F4-C4r>, & MaoMH to car. i*. i«. 



itj. 



4-»BH.4C= 



17= 



748 



= , cx quibus cruitur A = o,ooOi4 2 

B=ojooo3t$f> & cn 0,0005714 ; & 
propierek *ciim ( ^ cor. frof. 30. ) rcG- 
ftentia globi in inedio arctU ofciilando 
dclcnpu, ubi veiocitas edV, ilt ad ipfiu» 

pondus ut— ,4-f.— B F4-— C V zd 
' 211 ♦ 

ioogiradinera penduli , fi pro A , B , 8c 

C t lcribautur numeri inventi , fint refiften- 

tia globi ad ejus poodus ut 0,00017 4" 

0,0001071 K-t- o,ooo50j? K" ad iits 

id cfl , in I». caf. ut o,aoo8*3tf ad i zi ; 

in I*. caf. ut o,OOijy8x ad tzi ; in 3». 

cai: ut 0,0090^44, ad iii i rcfiftciiti* 

vcrO) uniformij erit ad pondus globi uc 

o/>coi7 ad lai^ lcu ut i > ad 7}Si9fr 

«B 
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2J4 Philosophije Natu&alis 

DbMo 

To CoR- Dejcenjus frimus i » 4 % t6 6^ 
roRUM. yljcenjus ultimus l | 3^ 7 14 28 ^5 
£iBBR Nwmerm OkiilaL latf asS 1^3 140 ooi 13 30 

F^oiy^ Z)Wffw/«f primus t 2 4 81532^4 
XXXI. j^jcenjus ultimus \ i| 3 12 24 48 

Tmiok. Numeriu OfciUst, jxo yiS 420 3x8 104 121 70 

In tabuli pnoce fi^geodo ex obfeivarioiiUN» teniatn » qum- 
tam & feptifiiaiii 1 ^ exponendo velocitatet maximas in his 

obfervationibus particulaiim per nunieros 1,4, 16 rcfpedi- 
ve> 6c generaliter per quantitatcm V utiupra: emcrget in ob- 

fevationetertii -^=A-(-B-l-C| inqiumal— = 4 A -l- SB 

•f-itfCyinfeptima-^s i^A<4>tf4B4-a/tf C He verocqoa* 

tioncs redu^lae dant A = 0,001 414, B = 0,00025)7, =0» 
00087P. Et inde prodit refiftentia globi cum velocitate V mo- 
ti in ea ratione aa pondus fuum unciarum 26\y quam habet 

Cooop V+ 0,000208 V*-t- o,ooo<^j^f V ^adpenduli longitu- 
dinem 121 digitorum. Et fi fpedemus eam foKimmodo re- 
fiftentix partem qux eil in dupUcata ratione velocitatis, hxc 
cnt ad pondus globi ut o»oootfy^ V* ad 12 1 digitos. EraC 
autem lisc pars lefiftentis in experiinento prinio ad pondoa 
globi lignei unciarum 5-75, ut 0,002217 V* ad 121 : (^) & 
inde Ht lerifientia globi lignei ad refiftentiam globi plumbei 
( paiibus corum velocitatibus ) ut 57^ in 0,002217 ad 26| 



- iz") E$ mde fif nfijltntla. ISt aSm hi figoci adfafiftcctiam glo&i 

7 7 ' 

( t» dtm. ) rt(iftcMM ftobi l^pei 17 ^ S7 ~X 0«oot»i7 ad itf X «)fOOOf|# 

I 0,0006^9 . 
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' Principia Mathematica. zjj 

in o> ooo^fp, id efl, ut 7| ad i. Diametri globorum duo- DeM»- 
rum erant <?J 5c 2 digitorum , & harum quadrata funt ad in-"^" CoRf* 
Ticcm ut 47^ & 4, fcu &: i quamproxime. Ergo ''^*"'l*b^'r 

ftentii; globorurrrfequivclocium erant in minore ratione ^luam Sgj^^jjjjj^ 
duplicati diametromm. ( * ) At nondum confideravimus refi- Sect.VL 
lletitiafii iili » ^uc oeit^ peimagna eiat> ac de pendubrumPtor. 
inventai lefiftemia fubdud debet. Hanc acanate oefiniie nonx^^^i^. 
potui, (ed majorem tamen inveni quam partem tertiam re-xxy. 
Mcoaa^ totius miixms penduli $ 6c inde didici quod leiiilen- 

ti« 



(a) 184. At mmdttm eotiliderMimiu Sce, 

PROBLEMA. 

FiH tenfi olcillantis refiftentiam iinrenire 
in medio cujat lefifleniia eft ut veJo* 
citatit 8c .diuMiri ^obi vadn» coo- 
jandiiib 




Filmii cj^iodtiaBm bomogen^otn A B , 
chdl pooaam A * ofoUerar » fitque e'p$ 
lcngitudo ABzzM , diameter EN=:ib , 
globi C , diamcter = i r , loagitudo va- 
niAiUi* AF = x, FpzsdMi & ^liodraii 
cfaoeicentJs P M, velodtai tm ot dilfam- 
da A P j ejufqae proiadi rettlemia vt 
»xdx, fivc ut altitudo c^lindruli Pp & 
aaadraium velodtatis coniundtim } & l}inc> 
Anpti Ineaie, idilkatia fiU A P> fic «t 
j X i , Sc totius fili A B refiHentia ut 
j « I. Capiatar ia B« ci^liadnilai B N > 
cajai altitodo B E fit cqoalii dtanietro 
fiU E N , fiiu 2 fr , & refiflcntia fili A E , 
eiit iu j ( « — » ^Ji j idco^ue (^lindh 



BNrefiftemiautjai — aA)i. Eft 
uitur reiifteiuia fili todus A B , ad refi- 
mmiam cylindri BNj ut4i addi— (« 
— * X I j fed ut infira prm.^^. demcofirabi- 
tor , cylindri B N refilTentia ell ad refi- 
fientiam globuli huic cylindro inllripti 
iit 1. ad I > & refiftenda^ globoii hujus eft ad 
fefi ften li am globi inradooe quamprai 
Tcime compcfita cx raticne quadrati dia- 
metri E N , ad quadratum diametri z B C > 
& ntione qnadrati velocitaris globuli ad 
q^ndratnm velo«ttaiis globi C hoc eft« 
m ad rr («H-r)». Qa»> 

r^ ( per OOnpofiticTnem rationum & ex 
aequo ) refiftemia filt A B , dt ad refiften- 
ttun globi C, vxiatbb{a — fc)*>ad 
«irf(« + r)* — rr(«4-r)*x(«— lA) i, 
fta ponendo a-j-rrrf, utdi — fr)* 
ad i a*rrc c — 6 abrrtc Abbr rce i 
& hinc refiftentia fili ad refifteniiam tor 
tius pendoti «t« li «4 

(a—b)* +rr««( |.««-<«IH-4M) 

Q. E. L 

i8f. CorM. Si fili (emidiameMr $i 
fit adaaodum re^eda loopiBdiait . 

ejafdem «> erit Kti ; ««— #«i+4ftfr 

= jafl — 6 ab-^- $bb=.i( a — t) Qua- 
re fili xefiflentia erit ad refiftemiam ^io- 
bi ut ad j rrc« , Sc ad refiftemna 
totius penduli nt a i^adai 6*4>3 rree. 
Exempii causi. Sit c = tig. digit. r=:c 

digit. 4 == rij digit.il = ^^digit. & refi- 

ftentia fili erit ad refiilentiam totiot peo- 
duli ut I95;ii5 ad47tfatOO| fiMOIiad 
aa^jS iWUnnroxim^. 

Gg X lUi laf 
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1^6 Philosophi^ Naturalis 

tiat globomnv, dempta fiU refiftcntia, funt quam proxime in 
duplicaca ratione diametrorum. Nam ratio 7\ — ^ad i — ^ |. 
feu loi ad I noii bnge abeft a dkunetroium radone dupiir 
catai I tfl ad 1'. «• 

Gim refiAentU fyi tti gbbb mijDiUKW minoris C\t mmmr 
n , tentavi edaiii expenmeniimi in globQ cujus diameter erat 
i3| digitorum. Longitudo penduli inter punfhim rufpenfionis 
flc ccntpmi^QfciUationis ent fligiianim i intet pun^Uimfur- 

pcns 



i8<f. TnTeniri etiam potcftparf iOa re* 
fiftentiaE fili quz uniiorniii clt , quzqo*' 
io urdioribui mocibus oblrrvaturi poSxu» 
^iod wiiCBmiii ilU refiftamia fili fit a4 
nmlbniieai rflfiftemiain globi> ot rpttiom- 
(bliduin quod filum olcillando <l«rcriblt 
ad Ipaiium toliduniquod delcribii globut. 
Ftlum cylindricura A B olciliAtioM ooii 
delcrib.tt Ipatium folidum feu prifma cu- 
ius balis e(l (eiflor circuLarit A B D > &. 
idtitndo diameidr fili , inierea dum glo* 
iil «ttunun C, deicnbit arcom C£, di«- 
tMMer ffli dicMw « Jl, & ^wnun kBo: 
defcriptum crit R X A B X B D ; fpatium 
.verd a globo dctcriptumell fa^^lumex area 
dfcdi radius BC> in arconm C£ 
ifDem cetitrum C delcribit > Cai c& 

^B C * X C E. Quar^ unifornMs refiftemia 
7 

flli eft ad uniformem refiftcDtiam globi 

MllxABxBDad—BCxCE» lio« 

7 

cft> ob re^ A B> A C arcubus B D, 
CE proportiooales , ut W x * A B' ad 
ai 

— B C - X A C, totaque uniformi» refiften- 
7 

tia penduli ad unifurnicm rcfiftcntiam glo- 

bi ut Rx AB>+ — B.C > >t A.C ad 
T 

7 

EvMftt emuS. Sh '^]^ «^git* A43 
Csutfdigi(.BC=:|^ AB=: «>» ~ 

II» t|| — «f ■ijM^WM» fKjgM M 




oniformis refifteatia fifi ad> 
«oifiicaiflm ftAleoiiain g^i lu i wi ji» 
ciratcTa tc, idc Q Kfiftnm ffi tA^ nSOu i» -. 

tm f otioi pcndali part jn, C&A %pnrt 

fiipra Inveota ftt tefiftcmia tti^feiaiit afl* 

pindus globi iignci ui r ad 735x^4 > (nb- 
dudU rcfiftenui fiU> erit unibiniis refi- , 
flcMia gMii Itgoci ad cjqiacfli pcodM. 

oociar. Rom. f 7 ^ m i c4 7^0000 cii<» 

dter. Quteramns nunc refiftrntiam anifitf* 
tnem globi plumbei in ultimo experimen- 
to. Mcdtocrcs ar. uum ditfcrcniiz iu pri- . 
ml tabali iiimptx luotiacalZ 

TiZi' jrx'^'^^'''^^^^^'- 

in quantiute A-4-BV4*CY*> fcribao- 
twAscciEfiiMuwii-x pto- 
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Principia, M4THEMATICA. 2.57 

p&nlionb & nodum in Blo i^9i dig. Arcua primo pehduli Db Mo- 
defccnfu a nodo defcriptus 1^2 dig. Arcus afcenfu ultimo pofV^^*" 
ofcillationes quinque ab eodcm nodo defcriptus 28 dig. ^*^"^* LiBfflll^ 
ma arcuum feu arcus totus ofcillatione mediocri defcriptus 6<p secuND. 
dig. Di£ferentia arcuum 4 dig. (^) Ejus pars dcciraa feu dif-S£CT.vi. 
feendai- kner defiienlbm 6c afiienibm* in ofciUatione mediocri y «^« > 
f dig. Vt tadiiw lopiad radium laal» ita- ancus tatm $0 ^r^^ 
efclUatioQe mediocri a nodo deferipnis ad arcum totum Cy^zxy^. 
dig^ ofeiilariflnr inediooi k cmao- globi defctipaimf ^ ita 

m 

I 7 

^butafniMQMil-lrB-tvCs^lj^j if tnr e/Tc ad cjafiiefs pondus $7 ~ nndar. 

«. ^ Ro»* « ratiooe i ad ^yoooocjfdter , & 
H- 2a-|.4C=: --, & X J-|»4 B+ i*C fdiftMKulivifei]^ gJobi iJttialMi ad ejui 



pondn» »#--^ «Rohr. in niiDor s» «i 



•jj^j ex quibus habetur A=:o,cooi4yf pon«i« »• ^ 
B=o,ooo407tf , & C=o,oooo<75. Un- *»««~° "^»»'*" pri««»«"i * «nmio. 



4c idUbMta^MlifiN^bcftad-PQate alo* ne 1 , ad toiic^y p«r tabulam (ecundaa^ * 

Blumi experimenu> uodi Inmpti inedio*- 



K WNi» Rom. r& ut A tta Mion»-, ccfllniii ttafinii dobl 



0!i000(»7>)t ad iiijideft, nt 1 aditftftoSS. plwabd c<<«J>poodui » — aodtf. M< 
Terb cfun in boc experimento fit A C ^ 



gk. »> «ft adtcfiftoouuB «aafoaieniglo-^- 



= iatfdigii.BC = i , AB = 125, fipo- ^^^^^^J?" "fT'" ?r • ' 'L^^' 

, I refiftentiae Hypothefi , uniformu refiften- 

attara^-— digit. invenitor uniformis tia clobi plmiibei cHfut cd diameier di- 
fefifteiitia fili ad refiHentiam uniformem 



t 



flobi ot ijfis ad 19600, fwi ieti uc H Fp** rTTIf <*^igtt- * j tt" 
2 ad f i & ideo filt idifteiKia totita le- 

fiftenti» aoi&imii fafMc coarioet ~. 4toooo ad 57— X^*«ooo fen* 

Qiari aafbmui refifteniia globi plambci ■* ' ' »A jy6Sj , circiter. 

* *^ j ( b ) ♦ Ejai far/ detuiui' Si oTalu- 

cft adc}» poodni andar. Rom. i6 — ot do «x aai-& fc^o pondidt^ lor «x bioo.^- 

. j— ^ • L- -«^ • dcfaafii^biaoqoe «fcci^ co re ponwBr >, 

l adaji tfgii ciratgi & hicc aatfefau» ofbiUationes fic accep.« a^uiv»- 

Wfiilcona gbbi pl umbe» aija i diyilC Mf cft ofcillationibus decem quarum fii.go-- 

aigtt. a» Cttododcelweaaaai gPOHllgaH. boo tamum defccnlu unoquc aC- 

laifeiiacitt c aaa Jt«ia««> ^ di^» S ~ cenni conftam. Priore fignificatione Nbv* 

•^* • TONVS ofcillationes quinque, dequibu* hic 

i 7 loquitur, accepifTe vidctur , ui pot^ qui 

01 itf ~ X 7<Joooo ad »7 — X i3»tfs>x| , ^jffCTenpa'^ 4 digit. Per N. ro dividit 

hoc eft, ut lysjoooo ad 1 33 J74fi>y fivi « ditoendcm invcdce imer arcus def- • 

at I ad fiySi^. cen:'u uno & fublcqucnte arccula dcrcrip- 

Veriim fi pooHiur i efiftentta pcfliffl aot- toi in uoi mcdiocri olallatione ex dcfc- 

Jbrmk , panim velocitatic qoadraio ofo* coA «Bp 0099« aftcofia coiqefiifi»' 
4.Miiflean f!^ figp» iwo^- 
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i^S Philosophia NaturaliS 

(ii^crcnda * ad diflfereiitiam novam 0> 447;. (^) Si loingl- 
tudo pcnduli, manente longitudine zrcCis defcriptiy augeretor 
in ratione 1 26 ad 122I ; tempus ofcillarionis augeretur, 8c velo- 
citas penduli diminueretur in ratione illa fubduuHcata , maneret 
,ver6 arcuum dcfcenfu & fubfequente afcenfu defcriptorum dif^ 
ferentiao, 4475". Deinde fi arcus defcriptus augeretur in ra- 
tione ia4j^ ad 67 It difietenda iJla 09 447; augeretur in 
duplicata lUa fadone* idcoqac evadetet it f^PS» i^Bc ita fe 
haberent , ex hypothefi quod refiftentia penduU eflet in dapfi- 
cata latione veiocitatis. Ergo fi pendalum deferiberet arcum 
totum 124^»^ digitorum, &: longitudo ejus inter punQum fuf- 
penrionis 6c centrum ofcillationis elTet 126 digitorum , difFe- 
rentia arcuum defcenfu & fubfequente afccnfu defcriptorum fo- 
ret I , S^9S digitorum. £t lisc diiferentia duda in pondus 
globi penduli, quod eiat oneianim 208 y produdt 318, 13^. 
Rurfus ubi pendulom rupeau8.ex globo ligneo conftmdom cen- 
tro ofcilbrionis) quocl a pundo fufpenfionia digitos 12S difta- 
bat> deicribebat aicom totum la^^digitocum» difeentia ar- 

. I2f . 8 

cuum defcenfu fic.afcenfu defcriptum ( « ) Eiit m — , quge 

du£U 



(c) * Si longhuio ffnduli , in medto 
toa teMenie augtrttur in raume lif ad 
ttz I > u m fm «^ittidMir > ob ditaai 
gloU fiioe penduli maiTam Sc pondtu , au- 
gtfem to mUm Uld Jubdufliiota ( fer 
cor. t- fftf. 14. ) qwM edun in medio 
refidcnte venim cft quam proxim^ ( 1 80 ). 

* Mutati longitudine ^endali & manen- 
le longitudine ari-iis delcrtpci , velocitas 
penduli dimiouetar in ratione fubduplica- 
ti longitudinii penduli , ( ideoque invers^ 
nc tempus ) ; Nam veJocitatcs dercen(a 
per arcui qoolVis acoaifits font ia nti»- 
aa fiibdttplicati abf^mim illii aicabiB 
COrrcf|x>ndcntium'; Chordz vcr5 ptto qui- 
bu* arcus lumcrc hic liceai, fum mediz pro* 
portionales tnter abfciflas ftus Ac 
ram DiaiDCUWj fi er£o fm 
in 




mctri circulorum 'five invcrt^ ut corom 
Kadii , hoc ell invcrs^ ut lougitudmcs prn*. 
dulorum > crgo velocitatcs qu«niat io ra> 
tiooe iiibduplicaii abicuranun> eiMt m 
ratione fubduplicatl invcrfl loogitadinQm 
pendulorum j Cum ergo ;ircuurn dilTcrtn- 
tiz liot ut refiHentia & quadratum tem- 
poris ooaiDnftim> refiflentiaqoe ficot qoa- 
dratum velocitatit , fitquc quadratum ve- 
lociutis inven^ ut longitudo pcndulorum} 
& qaadratum temporii dire^^ ut longi« 
tiado pendnlotBm » compeofatis rationibiB 
mancbont OK d em aiciHUB 4iftMuui> 

mutati pcndulcrum lOBfintlillB atCdi S* 
qualei dckribantur. - 

( d ) « AagHmm lo imjlkmi UtA f 
tiont. ( Per cor. a. prop* )<• )• 

(e) ♦ i» -^. Otm eoifli 

xai , 1 

k ^ tf*. cnciiiUHiBriai peodnli fem 
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doda in pondus globi 9 quod erat unciarom STwt9 producit DsMe- 
^9 > 3P^« l^Li^i autem d:fFerentias hafce in pondera globo- Cor* 
rum , ut invcnirem corum refiftentias. Nam difFcrentiaE ^i^^f?' 
oriuntur ex refiftentiis , (* ) funt^ue ut refiftentice direclc 6t 
pondera invers^. Sont igitur refiftcntia: ut nutneri 318, i^^Sect.VI. 
6i^9, 3p5. Pact autem idiflemis globt minocis» qute eft in^^Bo». 
dupficata fadone vdoatads» ccat ad tefiftentiam totam utxusoA, 
OtS^lS^ o,6i57y , ideft, ut 4fyff3 ad 49^39^ i & panxxv. 
sefifientis globi maioris propemodum squatur ipiiiis lefiftentie 
toti; idcoque partes illae funt ut 5 1 8, 1^6 Sc ^^,^^3 quampro- 
xime, id eft, ut 7 & i. Sunt autem globorum diametri jS^&c 
61; & harum quadrata 3 ^-1^*^ & 47*? funt ut 7,438 & i , id 
eft , ut globorum rcfiftemix 7 6c i quamproximc. Diiferentia 
lationum haud major eft , quam qus ex wirefifteiicia oriri po- 
toit. Igitur lefiitentiaiam paftei iUs quae funty paribui globis 9 
tttqQadiau vdodcatum, fiintetiamy paribuavelodcatibus» ut 
qnadiata diametrorumgloboTum. 

Gaeterum globqrum, quibus ufus fum in his experimcntis ^ 
maximus non erat perfecrc fpha:riciis , & propterea in calculo 
hic allato mirvutias quafdam brevitatis gratia ncglcxi j de calculo 
accurato in experimento non fatis accurato nunime folHcitus. 
Optarim itaque , ( > ) dmi deoaonftndo vacui » his dependeat> 
iit apenffleiKa cni& glotas flc pkiciboa dc majoribos & magit 



fii ad nodum n(qiii kagianlo eflet xit jo. )diSem^iia0mJii»MamiU9td»i 

'5 . Ase lanc ad peiidnli leag i tod iB em « otit* 

delcriptni cnt ~ ™g^« fillentia ad gravitatcm !eu pondus globi 

g pcndulj i dua ieiiur pcoduli loo^itudiae « 

diftrcnd» — r di^ Eimm^ difieremiiB ilbe fiint o» nfiHcati» dtndt 

9 T ^ pondera invcM^ 
tl pendbfi rorighadine in nttooe istf ad ( g ) 197. ^tAmimimfirmkvem &$: 

m , arcus deicriptus & diffcrcntia mu- Utrum rcfillentia quam in motii corpo- 

lantur in eidem rationc , ficbatquc proin- ribus experimur , toia llt in eortim exiCf- 

iitf J - ? j o, nlfuperficic, an Ter6 partes etiam inte»> 

diaicw— )tiiy~,feutZ4— diffuac ^ ;„ lUpcrEciebus propriis rcfiftemiaia 

% uotabiicm icntiant , experimentit globo- 

difctnlin )t — ^ digib rum in medio refiftente ofciliamium in- 

'^' 9 } Teain poteft. Nam fi> exempli cawAj 

( f ) * Suntqut »$ f^lfiaidd ^ftOt glotMraB ia dvo aedio paiibai vdeci* 
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accuraris tentarentur. Si globi fumantur in proportione geome- 
trica , pura quorum diametri fint digitorum 4 , 8 , 16 y 3 a ; ex 
progreilionc experimentorum colligetur quid in globis adhuc 
tna)oribu8 .evemze jdebeat. 

Jam vero confeceiido rdiilenuafl diveribnim flmdoniiii inter 
fe» tentavi fequentia. Arcam ligneam paravi longitudine pednm 
quatuor» laticiuline 6c akicudine pedis univs. ' Hanc opercu- 
lo nudatam implevi aqua fontana , fecique ut hfimerfii pendula 
in raedio aquae olciilando moverentur. Globus autem^plum- 
beus pondere i66g unciarum, diametro 3| digitorum move- 
batur ut in tabula fequente defcripumus, exiftente videlic^ 
longitudine pendali a pun^lo fufpenfionis ad pundum qudddant- 
in fOonotatum 126 oi^Eitorumjr^ adofiaUatioMsautemcentium 
digltQram* 



!n dttplicjtJ tliamcrrorum rat!one> inlen- 
fibilis ioret in partibus intcrnis refillentia « 
aiiii eium refiflentia tUa intenu i. ma»' 
roj magnitudine , figurJ & tcxtar3 inter- 
narum pariium pendcret , non poflct ca- 
dccn confUnter manere in globii ■qoali^ 
bus & heterogeneis j l^odi v. g. 
flnmbeit, nec tn gtoUi traqaalibas €»• 
ternarum fupcrficierum , fcd potii'is foli- 
dorum raiioncm requeietur. Porro fupe- 
rioribiB cxperimentis jm pcobninii cft 
iu velocioribos globoiiin inotfimij refi- 
llentias quailratis diametrorttm proportio- 
nales efTe quam proxime , conciuiiendum 
ifitw cft nullam eile notabilctn in par- 
mm oorporam internis refiilentiam j qnod 
Cmnen deinc:pt pluribta aliis argumentis 
Amondrdbit NtvroNus. Yerum li mc- 
Jium ^Mddam «thereum Tel longe fnb- 
tfUflumim omom cNiuitam corpomm po> 
«n 9c mCMB ifepleret > propter meditil- 
"liai letherei fummam denritatem atqae 
'iBCrtiam onini matcriz propriam , pnrtcs 
intcime coiporum per raagnaaKfillemiam 
ftntifcnt. At qni Cmrufitmtm mandt plent 
igpAama emen«rant norifqne 
•nanmt cruJiti(Ii»»ii fagaciffimi^uc Mathe- 
•mattci ) ii , repudiatis vetcribus ettugiis j 
qaibHS Cttftffanarum rulgos aiitur > cx 
nbiilitaie ac «obiliBBC wlMiii <6c poio> 



rtim qaibtts corpora omnia pertufa funt 
dilpofuioQe petitisj hoc unnm refpoalum 
profervnt » athefcam materiam corporom 
granrium motibas ininime refiflere , quod 
lit omni grarttatc dcllituta. Oupltcis lu- 
que generis nutcriam in uiuvcrib didin- 
■gvuaj gtavem akeiam cojw partei ia 
vorticalos divtfii M» (ant> alteram inb 
gravcm , omnis tamen gravicatis caulktlLf 
cu.us partes ex tenuiirimis variorum ordi- 
iiam* TOtttcilii elailids coollmK. 
aatem vis motrix ad datum oorpus grave 
dati celeritate movendum adhibenda > 
dei.r'>,kente corpons hujis gravitJtc, in 
eidcm raiione decrefcat > nuliaquc & 
•tbcrii gravitai > oonfeqocm elTe aioat 
ut corpus gravc quod in aithere datl cc- 
leritate fcrtur , nonnifi infinitcfimam mo- 
ttis fti partem ex refiftentia ctheris finito 
qaovii tempore depetdat. Vciikmpneter- 
qoam qood totam hoe flftema , m lit cte- 
gans ac vcnuftum , fiiftis fere ad arbitrium 
h/pothefibus , qoas Nestonus i Phyfid 
experimentali vcllet eliminari > nitiiur j 
plurimifi|i}c & graviiGmis aliis cx Mecha- 
nica atque Aiirotx>mii difRcultatibus pre- 
mitur > addui^um mod6 rcli onrum hit 
etiam laborat inconunodis. Ptimum .qoi- 
dem fvidens dl , nm illam «1» ud corpus 
gnve vomA giavlwii diiaAioaeui iuTti- 

oca- 
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JjfrfjRf defcenfu primo a Mm0o in 
fSo mtato dejcriptuh digitomm 
Arcus afief^ dthm dejeriftm 9 

dij^itorum 
Arcuum differentia motui amtjfo \ 

proportionalis, digitorum 
Numerus Ofcillationum in aqua 
Nimtms Ofcillationum in aere S/t 287 73/ 

Tn experiment» columns quatts > motus zquales ofcUlationN 
bus jrjf in aerC) 6c i| in aqua amifii funt. Erant quidem 

ofcilU-. 



Sbct. VL 

I • t Prop. 
* « XXXI. 



imdnTn ncocHini cft > coib corporis pcB" 

dfrc dccred cre debcrej ftd non it.i ma* 
niiL*lluni efl vim moiricein ad danuncor- 
pt» grave dati celeriute movendam ad- 
faibendain , in ratione ponderts decrefce- 
rc oportere , ubi vij illius motrids dire- 
dlio graviiiiiis dircdioni Ojipofita non ( ll , 
fed illi pcrpendicularif aut cum ilii con- 
l^Oi. Fmerea maieria omnis aethem 
arca (blem> llell.is , atquc pl. nctAs fingu- 
loi peroidilimo motu in orbem atU . vi 
emtifafit poHit fil k centris ma|noram 
VOitiawi » atqae rtiam k eaum llng«lo> 
fnm venkaldrum pro',»riis lecedere -niti-' 
tur> ■nddcwerorum corporum gr.ivit s or- 
Ittm habet ; at vis il'a i entrifu^d qua: cum 
*i oentripetl feu graviute conlerri poteft t 
idem prxilare in zthcre dcbei ratione mo- 
tAi in dati nntcri* quantitaie diti vi mo- 
tricc imprimeiidi , quod in ca;tcr.5 corpo- 
ribui ^ravitas prKflat. Nulla igitur effe 
ntto videtoreor corpus grave dati celeri- 
t.nc motum nonnifi irfl:;itcfimjm fux ce- 
Jerit,!t!S particuUm ck atthcrls ncn eravis 
refiflentii amittat, fiquidem illod vi centri- 
figl poUctj Ett fimateria stherearulvi 
eentrifligi vel cetti ri indi ortl corpo- 
rum gravitatcm producat , eorumquc mo- 
tum 'fiaitttm accclcret & extioguat £ni- 
(o tempore > iimli& magit «adcm matcHa 
corpos grave tnovere j atit moium ejus fi- 
fjito tcmporc extinguere dcbet , fi finiti 
V-!oc;tj[C III iiiud incurrat ':v:u.u'> 
nrgcat , cum vii cemrilii^a iu&aiiciiioa iit^ 
Tm. 14 



fi cam vi qnl oorpns fpattnm finitnm 
Cempore infinito defcribit , co iferatur. 

♦ Et quidem refiflcntia exgravitate ma- 
terix occurrentn ncn pendety fed es 
ejus incnil , qul fit ut nullum corpus ab 
alio motum falcipiat quin tantumdcm 
motus in eo dcllruat > id]ue Mechanici 
conunouiter ftaiuotit lam e» confenfu om« 
nnnn (jnommciinique Phesnomenomm $ vSnt 
( femoti ^r.ivit coMfiJeratione ) nullns 
motus motum producendo non conliimi- 
tar f qnam ca Principiit Mctaph^ficis 
quA liqttct qood li rei ica fe uon habe- 
rer , vel mtnimus motnt irvfinttum mo* 
tum produ, eret, tot.ique Uf.ivtrfi ino- 
lc$ ex Acoiiii progrcliionc dimovcrctur « 
qood ablurdum. Unde fi jEther non refi- 
fterei, hoccftvi inertiae careret , fingenda 
forent duz materix fpcjes, qu.iram altera 
vi incriiat prsedita fbret, altcr i vcronon, ita 
nt quamvis ab occurrente materia dimo- 
veamr , nihil Mllat de e|DS mofa ; fimnl 

autfm fl.iiuitur qucd id Ttih' r corp rum 
motuin firtere pi tci^ aut mutarc quomo- 
documquc , nam fi zther fit gravitatis cao- 
la oportct ot ilia ipramaieria flEtbcfeaqiui 
corporit moti affione moventr> dnm tamen 
nihii qulcquam dc illius motu toillt, poflit 
iiiud idem corpus li furfum i'<;ratur liilere » 
in adverfiim ejus dire dionem niuiare &G. 
QusB Metaphyfici ctiam iptcr fe repugpia- 
re vidcntur^ nec latis iuifle pcrptJifa nb 
ingeoiofilSaua Cinefiaotfini teftaimtori; 
bin, 

Hk. 
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Db Mo. ofcillationcs in aere paulo celeriores quam in aqua. At fi 
TO Coi* cillationes in aqua in ca ratione accelcrarcntur ut motus pen- 
'lib*er*^"^°'^"'?* medio utroque fiercnt SEquivdoces, maneret nu- 
Secukd. nJ€tu« idcm ofcilhriolium i-J-in aqua, quibus ('•)motus idem 
SecT. VI. prius amitteretur ; ob fefiftendam auaam & fimul quadratum 
pRop. temporis diminucum in eadem radone iM duplicaca. Paribua 
Thiob. pcndulorum vdocitatibus motu> squales in aere ofcilla- 
XXV. tionibus 5- 3 5- & in aqua ofcillationibos i \ amifli fimt 5 (* ) idco- 
que refiftentia penduli in aqua eft ad ejus refiftentiam in aere 
ut 5*3; ad i \. Hxc eH proportio tefiilentiarum totasum in 
cafu columnae quartae. 

Delignet jam A V -h C V » diflTercntiam arcuum in defccnfu 
& {iibfequente afcenfia cbfcriptorum a globo in aere cum velo- 
cataie raaxima V moto ; 6c cum velocitas maxima ia calii co» 
tumnc quaurts fit ad velocitatem maximam in cafii Qolumns 
poms y ut I ad 8 ; & di£ferentia iUa arcuum in cafii co- 



2 



lumnae quartae ad difierentiam in cafu coiumnae prim« ('') ut 
ad — , feu ut 8; i ad ^280 : fccibaauu in his caiibus 1 & 



(h) Mem Umtc tfhu mOMmmi 
^SntatOL «nwm mami amiSo propor- 
lioinlit t cil ttt lefillflaiia Sc quadratiuii 

tcmporis conjundHm ( per cor. f. Ltm. 
!jr)> (ed auAapauIulam velodtate> refi> 
fteniia quamproxim^ angerar in ejus ratto- 
Bc duplicati ( [ cr hyp. )Sc fimul quadra- 
tum icniports ininuiiur m cidem ratione 
ilii dupiicati qam Mim uoii definptm 
mmieio olcillaiionum t j idem quam pro- 
aimA maiMt. Quar^ motut ami^us nume- 
iD oftiUatiomun 1 ^ idem mmet, & oC 
cilfiiioaei ia aqui accelenntm nt dtdiim 
ell(vid.not. fup. c). 

( i ) ♦ Jdeoquc riftjl<:mia ftttduH. Nam 
motus in aere amiilus uni mediocri olcil- 
1atioDe> qoi arcu digit. 14 dcrcrihkor > 



S%$yVi&K.% Et fmiUtcr mo» is «qBl 

amifTus a:quali ofcillationc qu4 arcus di- 
git. 14 pari vclocitate defcribcrctur eft 

^namproxim^ ^vn— ejufdem motiis co- 
't 

tius amiffi ofcilUtionibus i \ in aqul & 

ofcillatiombus 555 in airre. Quari c^im 

refiftenri» totx uni olcilUtiofle mediooi 

fiiK nc pattea ilba motda amifla} eft icA- 

Aimia peodBli in aqql ad ejui refifteap 

. - X 1 
tiam uaereat-— ad — , id tft» ut 

5ii ad if 

(k)* Vt-^ Ad — . Difideadflf 
SWnui vcm diftrCBliat p«r MUnerum 
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8 pro vdocitaiibus , atque 8 & 4280 pro difFercntiis arcuam , Mo- 
& fiet A + C = 8 f ^ 6c 8 A -f- 64 C = 4 2 80 feu A -H 8 C = y 3 f ; Cor- 

indequc per rcdudioncm aequationum provcniet 7 C = 4495 & ^l^Si 
C = ^4x'^ & A = 21*- : atque idco refiftcntia, (' ) cum fit utstruKD. 
^ A V 4- ^ C V » , crit ut 1 3^ V 4- 48^, V ». Quarc in cafu Sbct.VL 
columnae quartX} ubi velocicas erat 1, itfillenda tota eft ad^"*»'* 
partem ruam quadrato vebdtatb proportionalefn 9 ut i3ii + THao>. 
48/f feu ad 48 ; & idcirco refiAentia penduH in aquaXXY. 
eft ad lefiftentis partem iOam in acre , que quadrato vclocir 
tatis proportionalis eft , quacque fola in motibus velociori- 
bus coniideranda vcnit , ( ™ ) ut 6i\f zd 48/5 & T^jT ad 
i j conjunctim , id cft , ut f 7 t ad 1. Si pcndiili in aqua 
ofcillantis filum totum fuiffct imnicrfjm , rcftftcntia ejus fuinet 
adhucmajor ; adeo ut pcnduli in aqua ofcilljntis refillentia il- 
la, qu£ veloatatia qaacuatoproportionalis eft, qua.que fola in 
corporibus-vetoctoribus coniideranda venit, fit ad wltftentiani 
ejuraem penduU totius » eadcm cum velocitatc in acre ofciHaii* 
tis , ("} ut 8;o ad 1 drciter , hoc eft » ot denlitaa aqus ad 
denfitatem aeris quamproxime. 

In hoc calculo fumi quoquc debcrct pars illa refrftentiae pen- 
duli in aqua , quae cfTct ut quadratum velocitaiis , fed ( quod 
mirum forte videatar ) refiftcntia in aqua augcbatur in ra-: 
tione velocicatis plufquam duplicaia. £jus rei caufam invefli- 

S2UV5 



afiiiBMiu— Vt dt&rentU in onl medio- 
cri oftilladone iiabeatur , qaemadmodwm 

i rttsor. im^ 30. ). 

{«}• Of6i ^ «i«ce^ Cft«dm, 

m tkfA au» » raliiMMa in •fol «1 w< 

flbiMimla«aiiiBaereacrs(adt Bc 

tefiftrmia Mta im aere wA fefiAamiae par- 
Mai iliai» in arre qra velodtani quadr^- 

<0FS!f«tiaMliidk««i^ad4S -^, 9c 



iiaich ( ex aeqao ) &per compoGtlonein 1I7. 
rationum ) rejijltntia feniuli in aqud ejl ad 
t^fltntiM ftriem iUam in aert , &c. 

( ■ ) * Ut 8f o. »i I drdtet. Si etiim 
feiAfemia 'fitt ponaior qt rapri fiiftiim efft 
cqualis terrix pirti relidentiz totius ia 
aere > erit fere rciiileaua peoduii in aqui 
wi «fm faSleniam locm iii. mio «b 

%f9 ad « ai«i«cc. 

Hli 
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DeMo gando , in hanc incidi , quod arca nlmis nn^ulLi clict pio ma- 
^'^* £;nitudinc globi pcnduli, & motuni aq i.t ccdcntis pii- an^^uftii 
'l^WR fua nimis impedicbat. Nam i\ globus penduius, cujus diainc- 
Secuno. ^^^^ digiti unius , immcrgcretur ^ rcliAentia augebatur , in 
S8CT.vi.duplicata iandiie.¥d|b^iip|isiqi9m proxin^ Id'<|iqicabtin con' 

xxxL ^^^. PcnMMt^ daokmi quooim ; itiferior {k. mh. 
T wBoiu nor ,ofciyaret«|;in»jKlua , fuperiojj,.^ imjor proxim^fupl^}^ 
XXV.. quam fUo aifixus efTec, & in aere:o(cillando , adjuvaret mo-. 
tum penduli eumque diuturniorem redderet. Ex^icrimentci au- 
•tcm hoc modo inliituta le habetMnc u( C,^J ifXjabiLti^ %qpeoUEc 
defcribitur. \ . ■ . . 

Arcus defcenCu primo defiriptus 16 S 4 2 i l i 

. jhcus ajcerifu uUhm dejcriftm \x ^ . 3 , ii \ \ u. 

. ^rcttumdif motuiamijjoprdpm, 421 I ? t li 

Awncrm pfciliatiMHrn )l ^i? 3i jf 

7 Co^ftxdido k^efiftleiidtf itiedioruin intet > tSoBi^^oituftk 
penduk ferresr bf^larentur in argentd vivo. Lohgitudo fili 
ferrei erat pedum quafi trium , & diameter gftobi jpenduli quafi 
tertia pars digiti. Ad filum autem proxime fupra mercurium 
affixus crat globus alius plumbeus fafis magnus ad motum pen- 
duli diutius continuandum. Tumvafcuium, quod capicbatqua- 
. fi Ubras ttes ar:;cnti vivi , implcbam vicibus alternis aro;cnto vi- 
vo & aqua communi, ut pendulo in fiuido utroque iucce/five 
olciUame, invenirem proportionem lefiftentianim ; & prodiit 
. fefidentia argenti vivi ad refiftentiam aquse ut i) vd 14 ad 
1 circiter : id cfi , ut denfitas argenti vivi ad denfitatem aqus. 
Ubi globum pendulum paufo majorem adhibebam» puta cujua 
diameter efiet quafi | vel |: partes digid. > prodibat refiflentia 

argen- 



^*/"."*"^'* /'^""«w- Anwiw 4 I 1} 5; Tj irg mijorilw 

«iflcrcotia divid.tniur ^cr nume-rum oicil- ofcillationibus . priorcs cnim termiiit lunp 

laiionuiii in caiu uuo4|uoque , <5c prodi- proxim^ lcqm niium llrc 4uadrupii> »n ini. 

buBt difft rcntiac ia oicilUtione uoi me- nortbitt »er6 oicilUtionibus pnBcedenM^ 

diocri I. i8{ t i o. i07«) 4»«i7 ; oa^f ; termiiii fiiacia uuum naoM ad lcinnk 

<007{} .oota dOOIO qi« litiiC quam pro* |^ 

xiioi M^aadnn rdounnm^ itveiRi*^ 
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argenti vivi in ea ratione ad refillentiam aquoe , quam habet Db Mo- 
numcrus i 2 vel 10 ad i circiter. Sed experimento priori ma- "^^ Gor,- 
gis fidendum eft, proptcrea quod in his ultimis vas nimis 21^"^^^'^^^ 
guftum fuit pro magnitudine globi immerfi. Ampliato globo > Secukd. 
deberet etiam vas ampliari. Conftttueram quidem hujufmodi Sect. vj. 
expetimenta in vafis maioribus 6c in liquoribus tum metallorum p » o ?. 
fiiforum, tum aliisquibaiHam.tam calidisquam irigidis rcpcte-y^^^^ 
re : fed omnia experiri non vacat j & ex jam defcriptis fatis ii-xxY» 
quet refiftentiam corporum celeritcr motorum dcnlltati fluidorum 
in quibus moventur proportion ilem ellc quam proxime. Non 
dico accuralc. Nam fluida tenaciora , pari dcnlitatc , procul- 
dubio magis rcfiftunt quam liquidiora , ut oieum trigidum quam 
ealidum y calidum quam aquapluvialis , aqua quam fpiritus vtni. 
Verum in HquoribuS) qui ad (enfum fitis fluidi funty ut in ae- 
re, in aqua feu dulci feu falsa, in fpiritibus vini 9 terebinthi5c 
ialium) in oleo a ixcibut pet deftiUationem liberato 6c cale&^o » 
oleoque vitrioli & mcrcurio, ac mctallis liquefactis , & fi qui 
fint alii , qui tam fluidi funt ut in valis agitati motum imprefTum 
diutius confervent , elFuriquc libcrrimc iri guttas decurif ndo re- 
foivantur, nullus dubito quin rcgula aliata fatis accutatc obti- 
neat: pnefertim fi experimenta in corporibos pendu]i8& majo- 
dbus & velocius motis inftitoantur. 

Denique cum nonnulloran>opinio fit» medium quoddamfletbe- 
reum & longe fubtiliifimamextaTe., quod omnesomniumcor- 
porum poros 6c meatus Iiberrimc permeet; a tali autcm medto 
pcr corporum poros fluenic reiiftentia oriri debeat : ut tcnta- 
rem an rciidentia, quam in motis corporibus experimur, tota fit 
in eorum cxtcrna fuperficie , an vero partcs ctiam initriia; in fu- 
perficiebus propriisrefiftentiamnotabilem fcniiant, cxcogitavi ex- 

Eemum tale. Filopedum undecim longitudinis ab unco cha- 
fatis firrao» medianteannulDchalybajyfufpendebam pyxi- 
abiegnamrotundam, ad confiituendum pertdulum longira« 
dinis preedidae. Uncus fijrfum pricacutus erat acie concava , 
ut annulus arcu fuo fuperiore acici arnixus libcrrime movcre- 
tur. Arcui autein infcriori annedebatur filum. Pendulum ita 
conflitutum deduccbam a perpcndiculo ad diilantiam c.uafi pe- 
dumfeX;. idque fecundum planum aciei unci perpendiculare » 

Hh 3 no 
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Db Mo.ne annuius , ofciilante pcndulo , fupra acienn unci ultro citroqae' 
TuCoR-laberetur. Nam pun£bm fu(jf>enfionis , in quoannii]]» tmciini 
YORUM. tangtt, immotum manere debcx. Locum igitur accurat^ nota- 
Secund ^^"^ ' qucn^ deduxeram pendulum , dein pendulo demiflb 
yi^notabam alia tria loca ad qus redibat in fine oicillationi» pit» 
p F o p. ms 9 lecunds ac tertix. Hoc repetebam faepius , ut loca illa 
T o R ^"^m potui accuratifDm^ invenirem, Tura pyxidem plumbo 
ZXY« ^ gravioribus , quai ad manus erant , mctallis implebam. Scd 
prius pondcrabam pyxidcm vacuam , una cum partc fili quac 
V circum pyxidem volvebatur ac dimidio partis reliqua: quae inter 
rnicam 6c pyxidem pendulam tendebatur. Nam fibm tenibni 
(•') dimidio pondeiis fui pendulum a perpendicub digte(fiiiift 
femper urget. Huic ponderi addebam pondua aeris quem py- 
jk capiebot £t pondus totum erat quafi pan ieptuagefima 
oftava pyxidls metallorum plenge. Tum quoniam pyxis metal- 
lorum plena , pondere fuo tcndcndo filum, augcbat longitudi- 
nem penduli , contrahebam filum ut penduli jam ofcillantis ea- 
dem eflet longitudo ac prius. Dein pendulo ad locum primo 
notatum retra£lo ac dimiflb » numerabamolcillationes quaQ fep- 
tuaginta & feptem, donec py^ds ad locum febondo notatum re» 
dit^y. totidemqne fubinde donec pyxis ad locum tertio noU* 
tum reditet» atque rarfiis totidem donec pyxis reditu fuo M* 
tingcret locum quartum. Undc condudo quod refiftentia tota 
pyxidis pkne non majotem babebtt propoctionem ad lefti^en- 

ciam 



(p) * mmUh fonderu fnL FHi tt^ 
homogena 6c z^u^iis ubiquc eralfi« 
tiei cri.trum gravicatis elt iii loco medio 
C> ( 59. Uk. 1. ) idc^^ V» nui tiiuin 
foukn Ino mio F » ad townifainn diti 
A. , urgetor , e(l ut A C x P > leu ut , f x 
A6. ) 6}. lii. I. ) jaro fi invenicndum lit 
pondos in B locind^nn «I mcMBcntiun 
O X A B stquivalcat rooinento lcu vi fili 



dio lonrlerif (ui I' (jcndulum h pHJBte 

diOiJo digrdSua icjsfcr iiiget. «• 
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tiam pyxidis vacuati quam 78 ad 77. Nam sequales elTcnt DeMo» 
ambarum refiftentiaej pyxis plena ob vim fiiam infitaai feptua- ^**** 
gies flc oQki majorem vi inTiti fyynidis vacac , motum luvna^LfB^ 
oicillatoriom tanto diucitti confcrvarc deberet; atqueideo com- secund. 
pletis feraper ofcillationibos 7? (^) ad loca illanocata tediie.SBCT.VL 
Rediit autem ad eadem completis ofciUationibus 77. v^or. 

Defignet igitur A refiftcntiam pyxidis in ipfius fupcrficie ex- j o», 
tcrna, & B refiftcntiam pyxidis vacuae in partibus internis; & XXY. 
a i^iiitentiae corporum xquivelocium in partibus intecnis iint ut 



mst- 



( q ^ * ."f J loca UIj notata redire. Si refl- 
ftencix in Gngulis okillacionibus cflent aeqiu- 
let , mottu amilfi > ut pot^ refiftemiii pro« 
poRtoiialesj efrentquoqneae^Ci i fedmor 
tm amifG , paribai t>lallaaoaiaiii tempori- 
bus, (unt uc manTae fca pondera corporuni 
& fpatia mocibus ami& dercribetiaa coii- 
jundlim i ideoque (patia illa eHent ut poo* 
dera imrers^ j hoc efl , fpacium mota pi« 
xidis vacuss amifTo in luil ofcillatione de- 
/cribendum j, efletad fpatium motupixidifl 
^eos orcillatioQe uni amiflb jpercitrreii< 
«om flt 78 ad I y & propterei l|atia illai 
Caai^kcl anicl pixidis racine ofcillatione , 
9c 'pixtXt ptenae ofcillatioaibtit 78 abfoli»» 
tisj fbrent aeqaalia quamproxim^j atqui 
iie6 pleaa> cooiplecii lcnBpet ofiol- 
htiombui 7t) wl looi notata rediMi. 

CCim inhdc Sedione NEwfONOtde 
&I0 corporum in cydoide olidUlnitiiim 
aiotn egerit > midta verft a recentioribw 
anthoribus inveata fint , auibiis gcneralis 
aMtuam in curvis quibuflibct thcon.i longe 
promota eft , prinripia quibus ufi lunk fe- 
yMoti problemate breritar mgoaaam, 

* PROSLSMiL 

k88> TcntleiMC vi ^avitattt tmfurnu nbi» 
fue perpendicolantcr ad pianuoi bo- 
rizontis , deflain mottnn corporii per 
Cnrvam quamlibet afccndentii vel def- 
cendend* in medio oiiilbrim cujui re- 
iftcntU aft « Tciodtatii finftio qn»* 
libec 

Decorpomm a&mAi ac defceolb inti- 
neii nOaik »d 




qae incUaatic afore Jiie ■MeAmDOocfti 
n enim corpni in finei reAt AC adho- 

rizoiHcm B C utcumque incliaatA aP* 
cendat vel defcendai , rcfiflentia & cele* 
ritai io qoibnlbnnqne locis & fpatiuni do* 
fcriptum ac fcmpus quo defcriptum c(l > 
dcfiniuntur per Prop. j.Se^. i>8««. & j»". 
Seft. X ; I s"". & H*"». ScA. t. ac per no» 
tas iifdem locis adjmi^lai. Gum enim vii 
gravitaii» fe eu nt lnu i ^reAionem A B ai«» 
gencis flt ad ipfius partem qux agit juxti 
diredionem A C > in datj ratione linea 
AG ad AB) leo in dati ratione fintls to" 
tim ad fimun ai^i indinationit A C B } 
1! fooo Til gnmtatit horizoiiti perpend»* 
cularis adhibeacur in calculis & conflru* 
dionibtts pars illins data qu« fecundum 
difettonem AC agit} ceaftniffionei cal> 
cnlique in cit.itis locis non mutantur. Su- 
per^ i^iiui ut corporis in curvi imei afV 
cendcntii «Bi dtftaiJMiit noaiiii dc£- 
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DBMo-materia, feu numcrus particularum quibus refiftitur : erit^SB 
TaCoK^jgfjjjentia pyxidis plemB in ipfius paitibus intemis: ideoque py.- 
poRUM. ^jjg vacu» i«fiftcntia tota A 4- B erit ad pyxidis plenae refi- 
SbcuND^ftcntiam totam A^- 78 B ut 77 ad 78 , &divirim A-f- B ad 
S£CT.vi.77 B, ut 77 ad 1 , indcquc A + B ad B ut 77 x 77 ad i, &di- 
viiim A adB ut ^928 ad i. Elt igitur refiftentia pyxidis va- 
cuae in partibus internis quinquics millics minor quam cjufdem 
refiftcntia in cxterna fuperficic, &l amplius. Sic verodifputa- 
nius cx hvpothcfi quod ma)or lUa rcfulcntia pyxidii plcnae, non 
ab alia aliqua causa latente oriatur , fed ab a^.one ibla fluidi 
aticujus (ubtilis in metallum induftiffl« 

Hoc 



Pn OP. 

•XXXI. 
Tm r oR. 
XXV. 




Scftcndat primCim corpoi i looo dato 
A per curvun A M « ducatur verticalts 
A P « ad quam ex pun^i lA » Sc tH, infi- 

mti propin(]uis clemiitantur perpendicnila 
M P>mp> & ex M a<l p m perpendicuium 
Mn. Gravitas condans fecundum dirc- 
^Wonem verticali A P parallclam fcmpcr 
a^ens Gt =zg, rclilUntia in locoM=: r, 
velodtas corporis ibidem = v ; tcmpus 
qtioddcribicurAM=:i j A P = jrjAM = 
xj Pp^Mn=:4jr, &Mm = if/. Jam 
verb M m , tll ad M n , fcu i r zi d x , 
Ut vis gravitatb g ad ipfius pariem in di- 
rediooe M m ageatm qoc ideo etir = 

* . -i fiilMliicaurviifeiiftenmef j 8tw 
i $ 

refidm qnl corpoi tn loco M> Inxtk d^ 
ffedioaem, M m nrgetar erit ^ ^7-^ — r. 

Und4( 18 )tit^Jjf — rdi — vdv. Hujot 
auepi cfoatioius llneai tii fnoii debei nt 



eranefcentifins « & / eranelcat qnoqne « 
£ velocitas corporvin loco A nnfla 6t, Ac 
fiatv— (1 velccitas corporis in A , fit 
= c. Simili modo ii corpus i loco dato 
A per arcum A M afceodat » Sc omnia 
nt modo luppofuimus maneant/ erit( i8) 
gdx^rdi=i — viVy cajns ^quationis 
identem iti fami oportei ut p(.<fitis x & 
/ s= o « fiat V, »9,ualis velocitati in ioco 
A datc 

• Si abfcifla x in vertica'i B C pcr cury» 
ACD pundum infimum C duda cipia- 
tnr , fitque B P = & Cflwm mar caitt tit 
fupra , erit adhuc pro corpoib delceolii 
g d X — tdi=vdv; M pro alcenlii per 
arium C « fi d.ita fint punda A & B » 
dicaturque C vcl A C^ = / , crit —gi* 
-(.r d/=-~ vd v> len adhuc g d x — rdi 
= vd V , quia crclccntc / dccrefcit * Sc 
contra. Si vcro dicatur C P =: x & CM 
— / , ciuia hx quantitates refppdtt alia» 
mm BP, & A M ne£ativ»fint« fietpro 
delcenfn— ix-f-rdjr=:trdw, ^gd» 
~-r ds z=. — vd V, Sc pro afccnfu fi dica- 
tur Cft=-t crit gdx-^-rdtzz^-^vdv 
qnaram «qaationam alierainalteramabit> 
«lotato figuo quantitati r , prsefixcK Ex 
datl ieitur lcge rcfidenti» , loco r fcrtba- 
tur ipfius valor pcr v &c datas quantitates, 
& ex dad seqoatione ad curvam A M,lo- 
co d «f ftfibetor ▼alor ejos per d / , / & 
dit:T5 quantitates in Iir.icricribus formulis 
fcu xquationibusj & dtindc per curvarom 
qoadratnras vel per l<;ries , capiantur , ut 
oMffiei * lotmHlaniBi flaeoteaf cbtiocbi- 

tar 
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Hoc experimentum recitavi mefnoriter. Nam chaifa» in DeMo- 
qua illud abquando defcripfeiaiii, interddit* Undefiadas quaf- 
dam njmcrorum parces» qus memoci^ ezdderunt » 
compulfus fum. S,,,,^ 
Nam omnia denuo tentare non vacat. Prima vice , ciim Stcx.Vi 
nnco infirmo ufus eflTcm, pyxisplena citius retardabaiur. Cau-'*"*^»' 
lam qinerendo , reperi quod uncus infirmus cedebat ponderi?M»o». 
pyxidis » & ejus ofciUatiorabus obfcquendo in partea omnes fle- xxv. 
ftebatur. Patabam igitur uncum fiimum, ut pun^m fufben- 
(lonis immotum maneiet 9 &l tunc«mnia itaevenctunt uti (upra 



defcripfimus. 

m vfctt 8cconuiit»tqiattUMm rvut,9c 
^fiMVuafm $, quo «eai t dfe(cfiMav «ft 

& -^, dabiiar quoqae tempot. Q. E.I. 

EMWfll CMui. ^refiftentiapartimanU 

formis, panim vdocitatit qoadrato propor- 
tional», qux c(l Uypothens naturz , (eu fit 

r=: -y ) dicanturque B P — jf , AM 

= /& xc^^iuo g d X— 'T di=.vdv m\\WK 
,. aads vvit 

migrabu gdx j— —vav\- — r — ; 

0 b 

ut hoc fecuadiuii aequatioais meoibriiai 
dclNani lenBam •cquiratj ponator 4#s 

•^^j — , leu X = j ^ L. zj Kqaatio evate 
guix^^^t^dz^zvdv^iwdxtGm^ 

_JLgS,MiM 



Cndd laTenietar vv—- 



Eft 



anieni S. m iu, area curvz cujus abrdfla 
M & ordinata i , & z ilaiur per /, opo 
logarithmicse , x pcr / ope «qaaiiooit 
ad curvam A M. Su h namenit cajai 
lofuiUiaiBi eaaiiias» tiw L>As=i > erit 

*« 

a« 

S. «.aiqpi JkTs:** wtt UNtor 

k b 



S£C- 





Si « Iw tHjw ri o n i liw peiiaiBr «=o» 
dcfiniatBr aMW cpf^pne in iinej qoaliM 

bet curvl delcendeot» Sc afcendentit tn 
psedio uniibniii > cojus reiillencu velociu- 
tfi qaadiato |aopoRioualis eft. Caneru* 
inatariara oopionfKm^ & ac- 
CnOavk ClatiiL Toa. 
Maclna, 

li 
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TuCoE. S E C T I O VII. 

VOKUM. 

smumd. motu Jluidonim ^ rejijlentid projedilium. 

f Wp.^"* propqsitio xxxil theorema xxvl 

JSfi^ Si corforum ^femata duo fimilia ex ^quali particularum numero con- 
flent , & particultf correjpondentcs fmiles fmi & proportionales 9 
ftngida in uno j^femate ftngdis in aUero, & fimUter Jtue haer fe » 
4IC datmm Hahamfothnem denfaatis ad invicem, &inter fe tem' 
' ftr^m preportionaliktt fmUieet moveri incipiant ( e<e inter fe tpm 
' m m» fimt Jyftmme & eae inter fe quafimt in alter» ) &fi ntm 
tangant fe mMtuo qua in eodem funt fyfemate , nifi in momentis re^. 
flexionum , neque attrahant , vel fugent fe mutuo , nifi viribus aC' 
celeratricibus qua fint ut particularum correfpondentium diametri 
inverse & quadrata velocitatum dire£ih : dico qmd jyfematum 
particuU illapergent inter fe temporibus proportionaUbus fimiliter . 
tmveri. (')» 

Corpora rimilia & fimiliter fita temporibus proportionalibus 
inter le fimiliter movcri dico, quorum fitus ad inviccm infi- 
nc temporum illorum fempcr funt fimiles : puta fi particuls unius 
fyftematis cum alterius particulis correfpondentilMJS conferantur* 
Unde tempoca enint proportionaliay in qpibus fimiks. 6c pio- 
pocdonales iignnrum firailium jpaites a pudculis Goire(ponaen- 
tibus deioibuntur. Igitur fi duo fint ejufmodi fyfleoiataii par- 
' ticubB oorrefpondentes 9 bb ' fimilitudinem incccptorum tno- 
tuti^ 9 pergeitt fimiliter moven t u%e donec fitii mutuo oc- 

cur- 



( r ) * SbnUiter ^movtri. Suoto A & a ^ A , ad dlametroni parttcals%t fiv^ ut A S 

f & p , S Sct , &c paniGric in Aiobus uu a s , vel PS ad p t > & angtths A S B 

f/llcmatibus fibi niHtuo MRtipmdnitcs. zqualis angulo a s b, atqoe SAB aeqna- 

Faiucula A in fue (ynemate ttmpora T, lit s a b. £c aliz Sbi mutu& correipon^ 

Mlnbat Q>aiiam quam minifflum A B > & dcmis particulx quicUant vcl fimili ir.od» 

partlcula correlpofldens a, in ahrro iy- movcj.-. jr. His pofiiij , Jemo. jt .: viurn 

ftemate tcmpore t , dcii:nbat Ipatiom a b »- eft j quod fi liuuaalar tcmpoM aii* q<aa- 

fnoii AB, rimikflmiliterfwiitttaij it& fitt « T Sc panicate oorretpoiidNHM 

mitA.Bf tii»b,»iuaimfvMm ' — ^ 
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currant. Nam fi nullis agitamur viribus, progredientur unifor. DeMo- 
miter (^) in lineis reais per motilis leg. i. Si viribus aliqui.^ Cor- 
buf fe mntuo agUint 9 & vkes flfae fint ot paiticdafotn^Lu^ 
correlbondentiom diametri invers^ & quadiata vdocitatutnSecvND. 
diiede ; quoniam poritictdanim fitna funt fimiles & vircs 
pcopoitiooales» ( < ) vires toiaB ^nibaa paitioaie cone^on^jen-j^'^ 



' Ih lintis redii iM- /«f. i. 
ob velodniM WHfiiriiies & fimi» 
ict aMtnain diredioaes pergeot fiiniUtef 
HMWttri lemporibas proponiooaltbas > v£- 
^ne ad occorios fiios primos- 

( t ) * Viret tmm qti^iu fmiculm €or^ 
§ ^nMkm9 *g^Maum fimUet UMmm d»» 
serminatioHft , eruHt ad ittvictm m <or« 
refpondemium fMrticutarum Diametri inver- 
m &quadratM velocUaium dirtCli. 

* FvucaU AiateidtUMSScPt &Mf- 
dcahtf inttrdiiv/5c f fintfiniliterttM» 
8c quicumque celeriute in dirediooe fi- 
miiieer polui particuUe illae A&ca fenntur« 
trahanturqae vel fiigenttir iUz ptttticalc 
ASc m i panicuUsS& P> # &f per vi- 
ret qoK fint at Diametri particalaiam cor> 
refpondcntium invcrsi (Ivc- ut lincae homo- 
logM inTen^ , & qiudrata velocitatum di- 
ftm> dico I*. qood diredlio tis compo- 
trahentis paniculas A a fimilitcr 
pofita erit in utroque (yftemate , nam an- 
goU S A P & s a Pj qnos £iciunt Tires agen- 
tcij ex hjpochefi «qoalet Gtat, w tmem 
Ooinpoflts lcqiiciiir Dn^onleiB qw 
ciat angulos cum dire^one utrtulque via 
Com^nentis quorum finus fint reciprocd 
at «UCi ogenm » per uat. Tirium com- 
j fit ea Dtagooalts hic A IM > 
m m « erit ergo finus angoli S A M > 
nd fiaum anguU P A M , invcrsd ut vis 
puticalc S ad vim pantculae f five dire> 
Ai iit Unes homologBSAft FA(nni 
qaoniam de unico corpore A iiunc agitur 
ratio quadratorum velocitatum hic nihil 
mutat ) paHter fious anguU s a m eft ad 
fioiim AitfuU pam at ta a4 P.>> ^cd eft 
SA od r A ficut • a ad pa OK hypothefi j 
fno anguli zqualrs SAP&tapin 
Oadem ratione fccantur per Uoeas A M > 
a m , ideoqoe anguU S A Ail & s a m , 
M A P & ma p funt aequaleS) ergo diredio 
«w compofiui UAhentis pai^caus A Sc 4 



teS T H E O «. 

XXVi. 





ia fiflfalo Cyttcmm fimilkcr eft fofiia.(^. 
ciac |M. 

X». Vire? illae compoGtx crunt ut par- 
ticnlanun Diametri invers^ & quadrata 
diioA^ 

in lUn^boiie AS Uoeo* 
hANqoBvlmparriaabiSexpritnat, daca* 
turque N M, parallcla AP> & ex M ducatur 
M K paralJela AS, hci i^araUeJouFrafflmam 
ANMR, iaqnoMR^AN) oCu^ulus 
A M R = ang. M A N> idepqoe A N ad 
A k ut finus anguli M A R ad fionm ang. 
M A N > five ut P A ad S A , hoc eft ut 
trires panifutaniin S Sc ideoqne A & 
oxpnmecTtm P«dari«F»ac AM enftaec 
Ttm compofitam ex Tiribus S8cP. Sumatur 
iaat Uiieoiaaa> qoB fitadAN, utas ad 
A S ioTcrs^» dc nt qoadraiam Telocitatis ia 4 
ad qaadxanm Tdodtatis ta A iixc&i » 
dnftifqae n m & m r paraUeUs liaeia a p * 
a s eront a n & a r ut viret parttculanim 
• & p > & a m exprioict Ttm ex tts com- 
pofitam. 

Sed ob fimiUtadiaem triangalorom ANM« 
a n m e(t A N ad A M ficuc a n ad a m « 
fire vis particulsi A , ad vim compofitam 
ex parttonlis S & P« oc Ttt panicaiaa aid 
Ttm oompoftam n pifilcuhc / ft ida^ 
que viciffim , vii panicalai A ad vim par- 
ciculz d ut , Tis compofita ex vi particn* 
larum i 6c P , ad rim conpofitam ex 
ribus paniculamm « & p ; Sed Til 
culz ^d eft ad rim panictt'«« « itif< 
IJ » 



• N. 
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i^z Philosophi^ Naturalis 

tes agitaiitur , ex viribus fingulis agitantibus ( per legum corol- 
larium fecundum) compofitas, iimiles habebunt detemiinationes, 
perinde ac fi centn iniier Dafticulas fifniliter fita lefpicefent ; 
6c erant vires ilbe tots aa invicem ut Tires finguls compo- 
nentes, hoc e(l , ut corre^KMidentium particulanim diametii 
inverse , 6c quadrata velocitatum direde : dc propterea efYicient 
ut correfpondentes particulaB figuras fimiles defcribere pergant. 
("). Hsc ita fe habcbunt ( per corol. i. & prop. iv. /i^. 
I. ) fi modo centra illa quiefcant. Sin moveantur, quo- 

niam 



particalarum DUmcfri , 8c direA^ m vclo- 
citatiun Qtiadrau ex h/()<nheii, ergo vi- 
res compofiw fm ia ddaii nnoasi. 
Q. £.!>. 

Idem ndodaMm id nm cooipoficat 
ex pluribus paftiaalii «Mcadknir*. Undt 
wrtJ totm &c. 

( o ) * Httt iiafe kabehmt. ( Ptr tor. r. 
& 8. proft. 4- lib. I. ) Att qood idemdl 
per hoc Lemma. 

189. Lemma. Si corpora iao A» H i 
cifci ceiura iroinoa S» tj projidaixac 
iccBndm diMftioMt A D > 1 ■> tfut cmii 

diftjntiis A S & a s ccquales anguk< D A S > 
d a t conftiraunt > & urgeantur viribut ac- 
ttlmcriciba» cencra illa S > 1 nQMCtemio 
fcm« «mi ftmpcr fim tmcr fk m qnadn- 
tt Teiocitaram cerporw» dire^tt 8t dl- 
(lantiz i centris invert^ , corpora illa fi- 
gorat finiiles drci ccnira S & t defcri- 
{ent, fimile%w 8c proponioaakt igmi- 
ram illarum partet tc m poii l iti» fnpoitioi» 
oalibas perauTcnt. 

In projcdilium dircAionibus capianiur 
panes (juam miniqui A D * a d diitantiii 
AS, a< proportiomica. Jiu^mmvSD, 
I d & corpora A, a temporibus quibuf^ 
Tit T > t delcribant arcut A fi , a b qui 
lineat S D, t d attiogcm. Sumantur aroM 
A F > a b qm eedem' ccmpafculo delcrip- 
fiiim, ae doAi PG paralleU SD, erit 
( 4. /iA. 1. ) F G ad b d ur vis ccntralis 
qul corpos A nrgetur ad. vim centralem 
94 «^ur corpm a { &-qma viret ilba 
( prr Amu > fom at qaadratum velodca- 
tom dire^ 8c diflantiz A S, a t, invers^, 
Telocitates autem ftim. IV. Tpatia quz (i- 
intil deicripa iiti^em io.Taogcnt« AQ t 





ad, entFGadbd, wAG">« aiad 
a d ' X A S. Sed ( twr cer. 1. Xt. ) 
BD:FGas AD*;AG«iqmir«( per 
compofitioaem radoopm tt- m ) 
Bd:bdcAD>-yat:ad*xA^. Cte 
igitur ob tn.ingutorum AS D> as d , (imili- 
tudinem ( tx hyp. )(ItAD:ad=:AS:af 
& ide6AD> xat;ad'xA S= AS: as^. 
MitBD:kd:sAS:at> & ob fimilitodi- 
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niam ( " ) ob tranflationum fimilitudinem , fimilcs manent eo- Db Mo- 
rum fitus intcr fyftematum particulas ; fimiles inducentur muta- '^" Gor^ 
tiones in figuris quas particuldB dcfcribunt. Similes igitur erunt LiJ^** 
correfpondentium & fimilium particulamm motus ufquc ( ^ ) ad jgpjjj^jj 
occurfus fuos primos» & propterea fimiles occurfus» iimi- Sect. vu. 
ks leflexioncsy fiiimide ( per jamoAenia ) fimiles axiaM in-^t^ 
ter fe donec itenim in ie mutao inddecim » & fic deinoeps in TNid'B. 
infinitum. O, E. D. Wi. ' 

CoroL I. Htnc fi cocpota duo quaevb, qus fimilia fint 6c 
ad fyftematum particulas correfpondentes fimiliter fiu , intec 
ipfas temporibus proportionalibus fimiliter movcri incipiant, (int- 
que eorum magnitudines ac denfitaies ad invicem ut magni- 
tudines ac denfitates correfpondentium particularum : haec per- 
gent temporibus proportionalibus fvmiliter moveri. £ft enim 
eadem ratio paitiam majomm.fyftematis uttiulque atque pu- 
ticalanim. 

Corai. 2. Ht (Imiles 6c fimiliter pofite fyfieraatam partes 
omnes quiefcant inter fe; 6c earum dvatt qux csteris inajo- 

res fmt , 6c fibi mutuo in utroque fyftemate correfpondeant , 
fecundum lineas fimilitcr fitas fimili cum motu utcumque mo- 
veri incipiant : hge fimiies in reliquis fyftematum partibus exci- 
tabunt motuii , 6c pergent inter ip(as temporibus proportionali- 
bu8 fmiilicer moveri^ iitque. idea fpatia diamctris fuis propor- . 
tionatia deictibere.. 

ERO- 



«em ftgor«raffl-> nt KD wi tA, ideoqne Orianntf eirim «e n trenim illonim-triMii»» ,|. 

ob aequaict wgulos D ^ d , crianguU tiones cx caufts proporttooalibus & fimiliter * 

A D B , a d b erunt finulia , & propterea ageiuibaS) videlicet ex fimiUbns paitical»» 

■rcm A a b, fimilet fiaubter fid. tmm ioriBam A corretpondemium mcrihflij 

Simili modo demonftriibitur SWmI eaf^- adeft ut qtaemadmodiun initiometds cea* 

ra 6 locii B & b progrefla umilef vaM tra fimiliirr moveri corpenmt , fimiliter 

a c fimiliter pofitot dekribant , aique iti <]iK>qae deincepi movert-pereant. 
deincept. Dercribent ergd figuru finiike C / ) * W"* ^ mmpu Jtm frimu 

cirdi cemra S fli t. Hit Teri ikiaeB- &t» 'Nm cMi piMiaditiini ce r r e ^w- 

ftratis patei ( ijtf. lib. i. ) quod dclcri- dentinm dift.inti* , pott qtwvit tempora 

bent fimiles Sc proportionalcs figmariun proporttonalia , fint iempcr in dati cixa- 

fimiliiut partcs tcm(.oribut pcopoftiw- HMRrorQm ratione in duoboi lyftematibai 

libui > icu qux fkm^ im. jot teaipora (><» drm. ) , neceffi» eft ot diftuwa teai> 

T I. penbus proponiciiiii!« evanelceei « -Jc 

Ofc.ir<^(fjriM«K. jfpif iwi ii MW ^uAuU m. fanacuiuum oc.-ariu$ primi 

• 3.- COQri. 
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DsBAo 

Tu CoK- FROFOSrriO XXXIIL THEOREMA XXVa 

fORUM. 

LlBSR lifdem pofris , dico quod fyflematum partes majores reftjluntur in 
SBGiniii. ■ ratione com^ofttd ex duplicatd ratione velocitatum fuarum & 
Vko^,^ dufiicatd rathne diametrorum & ratia^ dealkatis pdrtium Jy* 
xxxm. fkmdsmn. 

Theos. ' \ 
XXYIL 



Nam refiftentia ontuT partim CKv lr ibo » c e n c d ped» vd cen^ 

trifugis quibus particulx iyftematum fe mutuo agltmt , partim 
cx occurfibus & reflexionibus particularum & partium majo- 
rum. Prioris autem gencris refillentiaB funt ad invicem ut 
vires totae motrices a quibus oriuntur , ( * ) id eft , ut , vircs 
CDtx acceleratrices £c quantitates materix in partibus correfpon- 
demibus; hoc eft ( per hypothefm ) ut quadiatR vdodiatinii 
diiede 6l diftantiac particdlaram cotrefpcmdendQm tnversi ^ 
quantitatea mateiis in partibus corre^ondentibus dire£l^ : ideo- 
^ue cum diftantis -paiticularom iyftematis unius fint ad diftanr 
tias corrtffpondentes particularum alterius, utdiameter particu- 
lae vel partis in fyftemate priorc ad diamctrum particulai vel 
partis correfpondentis in altero » ( ' ) & quantitatcs materiae fint 
ut dcnfitatcs partium 6c cubi diametrorum; rcfiftentiae funt ad 
invicem ut quadrata velociutum 6c quadrata diametrorum & 
denfitates poldttm (yftjbfbatum. ^.£.I>. (^) Poftciiocia ^ 
acrii itfiftqntitt fiint ntieflexicnnmcoiiei^ndentittmiiuinettflc 

viiea 



^tahlfimit obi* particulK illx figurarum 
fciiliiini pattes fiottlei dc&ripremK. £x 
•fno feqmtw {MvtiailinBB illlmn oeea^ 

ftt prtmos fimilet fore , tuin ratione (U> 
■■Bftiooni»! qaod jatn demonftratiun cil> 
tam «iiai ratiooe velocitatam & qtunti- 
Mniii morti. Sifywkni ipaM pMCMfft 
nnporibas proportioiialibar fiiht femper 
in datl ratioue , idcoque vclocitates in lo- 
cis iimiUbut Itmt rcmper in daii rauoae» 
& iiMW ob particolaroai cofrdpoadeniiaiii 
fixnilitudinem & datam denfitatum ratio- 
iK-m , quanticates motUs qu« funt ut ve- 
lodtaKt& denfiiatet & To.umina coniun- 
in locM SmMm maatA ia dalA 



ratieiw. Reflexionet igitur qux ex ejuf- 
HKMii modba» at%iie ocaufilNu iiinil^» 

( z ) ♦ rJ f/? w» viru totm aeeetermUti 
& qumtitMet materm ( per def. 8. Ub. i . ) 

{*) * Et qmsmiutu tmmttim fint &c. 
QwtTtTinwf ■ ' HMntif iiM'tt dfDfinKef ic 
foh MtiiM puiiiin ooi^anftioi ( a/W. f • % 
& ob partium flmilitudinem , volumina 
funt ut cobi latenun homolo^onun > ieia 
diaiMlvotiiin > tde^ne qaantitaces niat^ 
nae fant ut deafinM poitinDi oc cabi oift; 
metronim. 

_ C l> ) » Fofitriorit geturis refflentui &el 
Si CBim sun fcflciioiiHm iiig pooMWtf »• 
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P&IKCIPlil MaTH£MATIGA. IJ^ 
vttct conjun£tim. Numeri autem reflexionom funt ad invicem Db Mo- 
ut velocitates partium corrcfpondentium direfte , & fpatia in-^^^ ^*'** 
tcr carum reflexiones inverse. Et vires reflexionum funt ut^i*^"**' 
vclocitates & magnitudines & denfitates partium corrcfpondcn-gg^jj^ 
tium conjun£tim \ id eft , ut velocitates & diametrorum cubi 8c SicT.yn.' 
denfltates partium. £t conjundis his omnibus radonibus. refi-P*^^' 
flends psMniii Gonerpondemium fiint ad invicenii ot qmdntaxH^o^ 
¥dodtiliiRi & qoadiata diametioiuni & disiifitates paitiuni con-zxvn. 
jun£lim. £. D. 

• Cbro/. I . Igitur fi fyftemata illa fmt fluida duo elaftica ad 
nM)dum aeris , 6c partes eorum quiefcant inter fe : corpora au- 
tem duo fimilia 6c partibus fluidorum quoad magnitudinem 6c 
denfitatem proportionalia , & inter partes illas fimiliter pofita , 
fecundum lineas fimiliter pofitas , utcunque projiciantur ; vires 
autem accdentnoea , quibua pardcii]» fluidofum ft mutuo agi- 
tant» fint nt oorpofum Drojeflomm diametii inven^ / 8c qua- 
drata velocitatum 'diiede : corpora illa temporibus proportiona- 
libui fimiles excitabontfflotus in fiuidis, £c ijpatia fimiita ac diai 
netria fiiis ) propordonalia defcribent. 

Cvrol. 2. Proinae in eodem fluido projefHle velox refiften- 
Uam patitur , quae eft in duplicata ratione velocitatis quam pro- 
xime. Nam fi vires » quibus particuise diitantes ie mucuo agi> 

tant. 



^nalM i refiflcnitic funt m numeri refle- 
xionuin feu occurfuuin j & fi numeri re- 
flexioanm aEqueottu 4 reilfteiitiae Canc ut 
«iwt vefenomini correfpofideiuium ; im- 
t cuniundii his r.nionibus , refiftcntiae 
^OSB ex particularum & panium majorum 
oocarfibt» & reflexionibttt oriuiuiir > fnnt 
f—pcr ut feiexkMnun eoiNftoDdcatiiiiik 
■■Mfi *fifCf oon)nnftinK Namcii sv» 
lem rcflexionum , cztcris paribui , funt ad 
iBviccm ui velodtates parfium corrc^pon- 
dMtiwn dirtdj , jc» caneris paribus , fnni 
tnven^ ut ipatia inter particularum & par- 
liiun coa«rpon(lettium occurrus lint re- 
annQMt iufnite|0 > id cft ^ invini at* 



partium correfpondentium diametri) ide6- 
que numtri refiexionum fum Md Mvutm m 
vriotmm tai^nm terr^A m i mm m ^UnfU 
8c earandenidiinictfimveni. Avirerr». 

fiexioniim furu ui mouis quantitates in oo» 
curiibus id eff , ut velocitaui tr ^tmetrv 
mm tubi & denjitatet fanium corr^foit' 
dmumH i St tamimiSii hit miHukmt MaMda 
hu &e. 

( c ) ♦ Froportionalia iifriitnt. Probl- 
tur eiam ui lu dcm. prop. jt. Jcmmate 
{ 18^ ) fimilei fimilium ngonnun parte* 
temporibus proportionalibus a corporibus 
ilU< femper delciibi. Uud^ corollaiiiua 
boc pim (frreir. 1. €>" i.fnfi )i« ). 



Digitized by Gopgle 



rmLo^^opHi-? Katuralis 

Mo-Unt, augerentur m duplicata ratione velocitatis, (<* ) refiftcntia 
ivCoR' forct in eadem r^itione dupiicata accuratej ( « ) ideoque m mc- 
po&OM. (iiQy cujus partes ab invicem diftantes fefe viribus nuUis agi- 
^*'^ tam, icfiftciira eft in dapEcad lacione ydodam vccam^ 
V*^. viL ttiedia tm Bf C cx paxdbut GmiUlMi dt wqpar 
Pbop. Hbus fic (ccundum diftamias squales regubdicf da^pofids con- 
^^'^ ftanda. Partes mediorum /f &l B fugianc ie rautuo viribus 
Xicvn* 9"* invicem ut T& iUae medii C ejjGnodi viribut 

omnino deftituantur. Et fi cor^x)ra qjatuor aequaiia D , £, F, 
G in his mcdiis moveantur, priora duo D 6c £ in prionbus 
duobus 6l Bt Ql altera duo f flc G m terdo Cj fitque vc- 
locitas corporis D ad vdocitattm ooipods E, 4c vdocntas coc- 
pons F aa velocitaiem corporis G in fiibdapOcata latione vi- 
dumT ad viies f^: lefiflnicui corporb D ent ad refiftentiam 
coiporis E , & lefiftentia oorporis F ad refiftcntiam corpons 
Cf ( ^ ) in vclootatum radone duplicata ; 6c propcerea refiften- 
tia corporis D crit ad refiftcntiam corporis F ut refiftenria cor- 
poris £ ad refiftcritiam corroris G. Sunto corpora D 6c f 
aequivelocia ut 6c corpora £6c G; 6c augendo velocitates cor- 
porum D 6c F in radone quacunque , ac diminuendo vires 
particularum medii B in eadem ladone duplicata, ( s ) aoce- 
det mecUum B ad feimam & conditionem medii C pro lii- 

bita * 

(d) * RtftfimU firtt ia tidtm rmom pofumar qoiin mioifns, nuaebit fcmpec 
iHfHtmi *tcmmi, nwm fi idem corpoi teliilentia tn ntiooe velodtaiis <bplic«| 

varii cum velocicate in uno eodcmque accarat^; evaneicant tindem ille virrs , 
iluido (Imiliter projiciatur , czdem (uiit manct re(iftcatia in raiiunc velocitatis du- 
fdiflemis > ac fi cetpon duo fimilia & pUouai fis4 ^Mftn melius ^atec per le- 



aw^u4ii4 ftiaiUMf |ioii«Breonu in diiofane candam pattem drmonftranoob popcfi> 

fluidit priori ommno peiibuf ; in boe lioou hajin 3 ). 

dfttj Ob squ.iiet inter lc pariiurn cor- ( f ) * Jn ■vtiociuuum ratioiu du^itt^ 

rclpoodentium Jiamettd* & denittatctj re- ( Ex deroonftratis ioitio coroU. 

fiftmi» funt in dttpiicMi ratiooe veloci- jia. X 

tjtain accurate ( ftr fnfm }}>^ ^fm ( g) * ^tedrt mediwn B Scc Si enim 

nt.7. f . )■ Ei^o &<;. velodtates corporum D & F , qoam ma- 

( e ) ♦ iifi^i*f in mtdii &c. In me- xim^ augcrcniur vires panicnlanun mo- 

dio aiMi p»ttc« «b iovicem dtlUotei le- dii B j raaocotiba» viribat medii A dc ve> 

vinbas qdbofcamqae in raiioiie vdo- lodem oorpaeis E -qaam maiimd deeret 

citdtii iiu( licai| i.rcri.eritibus ai^itam , re- ccrent, quia eft lemper vis medii A aJ 

fiilcntia ( cx mod6 dciu. ) zi\ lemper in vim mcdii B ut quadratam Tclodutic cor- 

eidcm ratione dupUcatij Quar^ 6 rires porit D ad 

iUa yiilmi piniciiiK iefii igitaat» liqp- ni £• 
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"bitu, 6c idcirco refift«ntijB corporum aEqualium 6c «quivelo- Df Mo 
cium £ & G in his meciiis, perpetuo accedent ad aequalita- W CoR- 
tem, ita ut earum diflcreniu evadat tandem minor quatn da- 'J^g^ 
tai qucvis. Protnde cura fcfillentis corporum D 6c FCts^ ad secu^d. 
invicem ut refiftentis corporum £ ^ aooedcnt etiam hx sncr. vn, 
fimiliter ad rationem «qualitatis. Cocpofom igitur D 6c f , ul >i ^^j^ 
velocifTim^ moventur, tefiftentix funt aequales quam proxirac : & thio«. * 

{)roptcrca cum rcfiftcntia corporis F fit in duplicata ratione vc-XXYU. 
ocitatis } eiit reli&entia corporis D in eadem ratione quam pro- 
xime. 

C*) Corcl. 3. Corporis in iluido quovis elaftico velocifitme 
niotieadem fere-eft lefiftemia ac fi partes fluidi yiribus fiiis ccn- 
trifugis deftituerentur» ieqoe matuo non fiigerent:. fi modo flui- 
di vis daftiqi ex patticularuni yiribus ccnttifugis oriatur» & 
velocltas adeo magna fit ut viies non habeant fittis temporis 
ad agcndum. 

Corol. 4. Proindc clim refiftentia; fimllium & aequivclociuni 
corporum , in medio CLijus partes diftantes fc mutuo non fu- 
giunt, (') fmt ut c^uadrata diametrorumj funt etiam aequive- 
lodum & celerrime motorum cotponim refiftentiae in floido 
daftico ot qoadrata diametronim quam ptoxim^ 

Cgrol. s . Et cum corpora fimitia} sequalia 6c a^quivelocia» * 
in mediis ejufdem denfitatis , quorum particulae fe mutuo non 
fugiunt, five particulae illa: fmt plurcs &c minores, fiw paucio- 
rcs 6c majores, in aequalem matcriae quantitatcm temporibus 
aequalibus impingant, eiquc a qualem motus quantitatcm impri- 
mant, 6c viciflim (jjer motus lcgem tertiam) aiqualcm abea- 
dem tea£tionem patiantuty hoc eft, xqualiter refiftamnr : ma- 

nifcf- 



( h ) ♦ Conilmvm j. Patet p<r cor. 
i. in quo vis T quJ particula: mcdii A in 
^uo corpus D movetur ie fugiunt , qiialil- 
cumque fappooimr ) ooqxmim D 5c Fabi 
.velociiEm^ morentur , rerHlcntiis mancn- 
nblis cqnalibus quam proxinic, licct mcdii 
C in" quo corpus F movctur, paniculz 
viribw ceniriAi^is fcacfiis deftitiMatiirib Fa- 



fet etism ex eo qtioit fuppoTiarar vires non if^. 

habcrc laiis tcm, ori' ! J^cnnum , undc 
caiiii redit ad eiun in ijiio vircs ills luft- 

(1) * J/nr at qttoireta dhmenxvrrr. 
Per 2.**. panem dem. prop. hujuit ob 
datas corpofOB «dociiaie»^ mt^ 4e»- 
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DbMo- nifelUim eft etiam quod in ejufdcm denfitatis fluidis elafti- 
ToCoR-cis, ubi velociirime moveniur, acquales lint eorum refiftemia; 



^^^^ quam proxime; ilve ikiicla illa ex particiilis crafltoribus con- 
Secu^ d. ' ^ omnium fubtiliflimis conftituantur. Ez medii fub> 



LlBER 



skt. vii. tititate refiftentia pfojedilium cdeaime oiotonim non multum 

Prop. diminuiiur. 

Th E oR. Corol. 6. Haec omnia ita fe Iiabent in fluidis , quorum vi» ela- 
aULYlL ftica ex particularum viribus centrifugis originem ducit. Quod 
fi vis illa aliunde oriatur, veluti ex particularum expanfione ad 
inftar lanae vcl ramorum arborum, aut ex alia quavis causa, 
qua motus particularum inter fe redduntur minus liberi: leii': 
ftentia, ob minorem medii fluiditatem» cnt major quam in (li- 
perioribus coiollariit. 

PROPOSITIO XXXIV. THEOREMA XXVIII. 

Siglotm& eylindrm ^qualihu dtMmttris defiriptif immedio 

ro ex particulis erqualihus & ad ttquales eA invtcem diflantim 
libere dijpofitis con(Iamef jeeundum piagam- axis ^lindri, itquar 
li cnm 'vflocitate moveantur: erit refifentia gwi du^ mimr. 
• qudm refillentia eylindrj, 

Nam quoniam adio medii in corpus eadem eil ( per Icgum 
coTol. five corpus in medio quielcente moveatur, fiveme- 
.dii particuls eadem cnm velodtate (^) imjpingant in corpus 
quiefcens: confideremus corpus tanquam quiefcens, 6c videa* 
mus quo impetu urgebitur a medio moveme* Defignet igitut 
y^B/Cfcorpus fphaericum centro C femidinmctro dcfcrip- 
tum, & incidant particuiae medii data cum velocitate in cor- 
pus illud fphaericum, fccundum rcdas i}ifi y^C parallelas : fit- 
quc / cjuliTiodi reda. In ea capiatur LB fcniidiametro CB 
«qualis, <c ducatur 1$ D qua: fphxram tangat in B, In KC 



.'•-(Jk) * Inaiifgm m mmt fm^teat» fiofN OMuufeftom cft per nootits Leg. j; 

EammenimminutFoqnecuiiTelodtnre» qnie fluidum & cQr]iAi ob rcadionem 

fpcdiva , cadcmque proind^ vi$ pcrcufilo- <;H ^n" xr_LiTiIcm & contrariam» ini ~ — 

nis ( ffr dem. <» mt. leg. $m. ) itkm CAiii ia ic mutud afHot. 

* 4 
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IkBD denuttantur perpendicuhres B £, I. D, & vis qua par- ,^^^Qok' 
ttcok fnedii, ibcondiim tedam ¥B obliqueinctdendo» globam p^i^u^' 
feritinB, erit ad vim qua particulaeadem cylindrum ONG^ Libbk 
axe CI circa globum defcriptum perpendiculariter feriret in Sbcund. 

0) ut LD ad LB vel 5 £ ad fiC Rurfu» efficacia hu- ^'^'^J^Yll. 
]us vis ad movendum globum fecundum iAcideotis fus pla^amiiiMibMU 
F B vc\ A C, cft ad ejufdem 
cfficaciam ad movendum glo- 
bumlecundlim plagam detcr- 
roinadonia fux, id eft^ Ibciiii^ 
diim pla^^m ceac S C qui 
globum dire£b^ urget ("*)■« 
BE ad £ C £t (*) conjun- 
junaisrationibus, efficacia par- 
ticulaE inglobum fecundum rc- Q 
6kam FB obliquc incidentis> ^ 
ad movendura eundem iecundum plagam incidemie fui^ eft 

ad 



K 










• 


C 





( 1) ♦ Vi L D ad LB vel B E ad B C. 
Si enim reda data LB ex|joiiat vim qu| 
pafdcnla medii circularem bafim cy'indri 
perpendicularicer ferit in b , & vit illa 
( fer leg. nr. i. ) relblv^mr in vires B D , 
L D , vis B D jaxti diredioaem taiigemtt 
io B agein nuUain efiicJiciam habn ad ^lo* 
tun pfoinoveiKiniii 9c tcAa I< D ▼luk ox- 
ponet qul particula medii globulum pcr- 
pendiculariier icric in B. Quia ver6 ra- 
dios CBf tangenti perpendicularis edj 8c 
adeo ( fcr tonjhr. ) D L paralleia C B« 
tirtati^ reftangula CEB; BDL, Ani- 
li« fuflC j imo ob BL = CB ( prr conjlr. ) 
aiqaaiia^ £ft igicor L D ad L B ut B £ 
ad BC 

(m) 1^0. » VtBB ad BC. Vi» 
L D duAi ex pm&o D ad L B perpen- 
diculari DM^ itrrum relblvacur in vircs 
LM & MDj&.obtriaiisalortifflLMD 
LDB, MKnMKnem, LM ad 

Tim LD,ut LD ad LB, fecilmB Ead 
B C i nulla v«r6 ratio habenda eft vii M B, 
o^* diredio p«rpen<ticalaris eft ad axem 
A h ^unili cooftro^ione iadii ad aite- 
baiiii aw paitcui ia poafto ^bxni 




qaodponAd B diredU oppofitum eli , vts 
M D, vi aequali Sc direo^ oppofici elidi- 
tur. Uiide Cola confiderxRciB m Tis L M, 
qu2 fccunJum diredHoncm axi A I parai- 
lelam agiu £ft autem rts L M ad vim 
ti B qul panicala medii ctrcaiarem hm* 
lim c)'lindri pcrpendicularitcr ftrit in b, 
ut L D * ad L B* , obconiinui proj ortio- 
nalet L M , L D, L B. 
( n > # jftn^wfli r MiiMi^ -Ct 
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DeMo- ad elHcaciam particulae ejuf- 
5PU Coiu ^Qjj^ fecundum eandem rcdam 
'li B^R^" cylindrura perpendiculaiiter 
Seclnd. incidcntis, ad ipfum movcfi- 
SicT. vii.dum in plagaun eandem , ut 
f«oF. g£ quadntum ad BC qua- 
dratum. Quare fi in i> E, 
qUcE petpendicLilaris eft ad 
cylindri bafem circulafcm 
N yi 0 6c aequalis radio 
A C , fumatur b H sequalis 
BE ifuad. 
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^ L m 













g ' edt iH ad 6E vst efi&^s pafticuls in gibbiinir 

ad ef&£tutn particulae in cylindium» ( °> Et propterea Iblidma 
quod a re£hs omnibus if H occupatur erit aa iblidum- quod k. 
ie£tis omnibus b E occupatur, ut efSe^us partioularum omnium 
ih globum ad efibdnm particularum onuiium in cylindrum. 
(P) Sed folidum prius eft parabolois vertice Cj axe CA & la» 
ttxe teOa CA deicnptumy. U ibUdum jgofieouceft. cyiindrus 



( o ) E* fnfterra JpUdim. Si in oni'. 
tu*bu« tcAx N A pun^^ii rrigautur per- 
peadicuia nt b H & b fique N H C 
curva qtnm pandnni H perpeni& nngit., 
& reda K C locm omniiun puii(f>orum E ; 
IblMium qiao<i perpendiculis omnibas bUj 
ptr loum bafim cytindri (luc^^is occupmr». 
■foale erit conoidi Cen figune folidz qiBiai 
«otatione figune plai» NH CA ctrck axem 
C A faifll generatar , & foUdum quod k 
tedtt omnibtts b E occupatur crit cyUa- 
(Iraf ex roiationr redjiiguU A K didk: 
«uadea a\em C A fat^ii defcripta;. 

(p) ♦ Sed Jolidum friuj. Ciun (per 
BE» 

ifti^, ) fik bU =7b' i<^*OfM b H x 



GB = BE» = BC» — CE*&(exiii3 
turicirculi )BC = GA = KC4 ideoqoe^ 
BE»=KC '— CE'&bHxCB, ren. 

KG— £HxKC»ftaKC'— KGxEii. 
jsKC>->CB*,. ideoqaeK.Cx£H=. 

CE*; fcd fi ex puniflo H ducerctur ad. 
GA> ordinaia pcrpendicularisj hzc enet 
•qnlit C E , & abTdaderet k. C A., par- 
tem aqaalem E H. Quai^ ledbi^ulaint 
fab abrdfm & dati linei K C fire C A, 
laqaaJe eft qusdrato ordinatasad CA ptr- 
pendicnlarii } uode oonra CHN> ( fm 
ilMrk t. dlr Avjti. ) cA VmhtU OK- 
jas vertex Q,. «n|. CA«,* iMl- I^T 
Omn C A. 
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paraboloidi circumfcnpius, & notum eft (f) quod parabo- DeMo- 
lois fit fcmtflTs cylindri circumfcripti. Ergovis tota medii in "^" ^®^" 
globum eft duplo minor quam cjufdem vis tota in cylindrum. 
Et proptercafi particulx medii quiefcerent, & cylindrus ac glo- secund 
bus squati cum velbcitate moverentur, fbret refiftentia- globi sect. vii. 
dopl» omior q^un lefiileiui» cyliiidiu jQ. E. xxxiV 

Tbios. 

ocholiim. 



(^) Eadem metliodo figurae ills iiuerie quoad refiftentiam 

comparari poffunt, csque inveniri quae ad motus fuos in me- 
dii« tefillent^bus cominuandos aptioies iiiiit. Ut fi bafe circu- 

lan 



( t Et notum tft mud &ci 
T^i.^ Lmm*. Vanboloii foi Ibtidiim' 
M niuuofio Pinbdte C II N j cifdk 

C A ^nitum efl ftmifllr cyliiidri circum- 
Scxiya, qui produditir ex rotationc rcdtan* 
guli A K drci \mm C A. Per paaAnai 
aobik P > erigttor t4 wcm C A pmp> 
mtSt P M , ponlNilani ftcanr in M , 
Jc re^m KN in M ; 5c in rctatione fi- 

rBtoUttt drci axem CA^ linec PU 
P M drculos defcribenc , tjai emnt iii> 
ter m radiomm P H ^ P M quadrata , 
fta ( rx naturd P«rah%lm ) & ob P M= 
ANj Qtabfciilc CP; C A. Dacainrjam 
F vam venicali P H M pcr 
«liitBdinera CA>ft lUidamcicn»- 
fignrx C H N gcnimm f rit ad cy- 
cx r< tatiooe rci^binguU C K N A 
B^nt famma omniam drculorum qaos 
tnAn awbilit P U rotando delcnbtt» ad 
flnniam omniam circdoiitm^^OM deftri- 

bit rec^^a P M, hoc tft , ut fomn.a omoium 
C P* ad liimmam omuium C A. Inl nei 
JKN) caniamr AR an^ualit AC> jon- 
fator CR fecam PH in L, &c crigatur 
ad A R , pcrpendicularis R Q > fecaiis P M 
bVicum fit femper PL = C». «C PY 
ssC Ai romma omniom C P^ (eu P L > 

£^11^ alnniAnam C A > cft trianga- 
ifbficte CAA^ac^' 




C A > feu P V r eand*m altitudineni 
C A , eft quudraium C A R Q ; cam igi- 
tar triaofulum C R A , fit femiffii quaidra- 
tf C A R Q j Panboloti cft ctiam femtfir 
cyUndri dit umftri pit» Q. E. IXr- 
^(q) tfx. Elicm imd H i » &^ 
KkS: 
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lari CE B H, quae centro 0 , radio 
0 C defcribitur , ficaltitudine 0 />, 
conftruendtnnfitfiiiftoiiiconiCBGF, 
qaod omnium eadem bafi tc akttu- 
dinecofiftni^oriim6c (ecuiidun\|d^ 
gam axis fui verfus D progredien- 
tium finiftofom minun^ lefifiatur : 




G 
V 





p '\bn' M I, 




S \ N 

i \ 

• ■ 
• 


> 


# • 
# • 
# 

/ t 

g m 
§ m 
m « 


N E Ti 


C R 



'dam ex rotatione corra cuiufvi* K B A « 
circa redam A I pofinoiie imm ffxSam 
in medio refidente' moTearar Acim<Uim 
diredioi^em retlhe I A^ & oporteat refiflen- 
tiam quam patitur coiiferre cum refiflen- 
tUcyUadriMcundiun eandem diicdioaem 
■wd & cnjoi bifii «ft drcalai ndio KG 
ad AC normali defcriptus. Diametro C I 
ad arbitrium afTumptd (lelcribatur iismicir- 
cnlos CS I i agatar per p Bp ftin I chor- 
d> ISf parallda BD cunram tugenti in 
inmdo quoris fii ducatnr per B reda B V 
parallela A I , & pcr S reda S H paral- 
1«U C K , ambae coocunci)tet io H , fit- 
9» QHEcnnniqiMioi punAum H perpe- 
ta& tangit > & complcto rcsfljngulo C KGT, 
fcfiftentia folidi romndi per converuonem 
cnrvs K B A circi CA geniti erit ad rc- 
fiftenttam baik ipfios, feu circuli centro 
C radto C K delcrifu, ut lclida^ tt 



rotationc figurx K Q H E circi C I genituoit 
ad cylindrum rotationc redbmguli CKGl, 
drca eandemCI fadi del<:riptum. Pro- 
docatur enim H B ad L, ut fit B L = C I ; 
ex pun^o L dcmittjtar ad B D perpen- 
dicularit LD « & ex D ad BL perpendi- 
ajlMie D M { 8e eodem nodo quo fupri 
( i$o)patct efficaciam par;icula: mcdii ad 
moTendum Iblidum totum K B A fecua- 
di^ pbgam incidentix fuz L B efle ai 
eflicaciam particulc ejuTdem iecondum eao- 
demredamin bafim circularem KC>pcfw 
pcndiculariccr in P ad cyliodmm qui lO- 
utione redanguU C K G I deloibitBr mo- 
vendum io plagam eandem> ot eft LD* 
ad L B * , feu etiam ut eft L M ad L B i 
fcd ( pcr couftr. ) CI = LB, & ob angu- 
lum S I C=D B L & angulum I S C=B D r« 
cftetiam CT fen P H = L Mi Quari ib* 
fidoa ^gni ^ redis vfxdS^u FU » ooc^ 
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Principia M 

pator) ertt ad lolidiun quod a redit on> 
nibus V V=C Ij occupatur, aui quoJ idem 
cftflblidumexrotattone figuraeCK(2H£ 
drck C I > erit ad cjrUodntai «t rocatiooa 
icdanguli C K G I gcnitum , ut rcfiflen- 
tia lolidi quo<i iigura C K B A circa C A > 
rotata delciibii , ad rcfiltei.tiani haHitm cir> 
cularis qaam delciibit reda C K qns ea- 
dem eft cum refillemil cylindri cajodi^ 
bct ejufdcm b.ifls , quia fupcrficics cj^Undfl 
Quam le^a KG rotando circi A 1 de- 
Kribit* nnilafli icQleniiam pacitur > fecun- 
diun diredionem ONCtte ip6 KGpanUe* 
lam. Q. L. D. 

if|« Ex oonftraatone liqoetj fircda 

SOi cwfiniKBAtaiigic iaAfit adaxem 
K nonnalis, pun6htni Ecoinctdereaiin 
puni^o I , ^ rcth tangciM curvam K B A, 
in K per|>endtcuiaii5 fit ad K C> puQ^tum 
Q inqoo CBrva E H recat lan» KQ cci»- 
cidere cum puntto K. 

194. £x pundlo B demittatur ad CA 
perpendicularis B R , dicaxurque C 1 = d> 
AR=«> BR = HT=CP=jr,HP = 
CT=s>BM = dr> Nn perpendicnlaritf 
ad B L curvac^ue occurrcns in D = djr, ac 
proind^ hn^ — d 3* -^dy'. Et quoniam 
triangula BnN , ICS,fimiiia iunt (prr 
toMir. ) eritBn':Nn» = CI*:CS»= 
ClrCT, hoceft,djr>+dy":i;»"=4 
». Et jirojtcrca .iijr' = »djr*+2<ijf*, 
ibnnula per ^uam ex datl aeqnatione ad 
carram K B A > inveniri potcft »)aaiioad 
curvam alier.im F, H Q <S< toyira; niia 
quoniam CP=^,ii loco dx cruatur CX 
aequatione carvs KB A ^ valor in y 
Sc dy habobitur «qoatio qus cominebit 
z> j) & d $ve CP, PH & Ihxionem 
P C , cum condaniibus. 

\9S. Ducla fic ordinaca pJi alceri P H 
infinitd propinqna> & fi raditM fit adpe- 
ripheriam circuli nt unicas ad numeram p > 
ericpjf peripheria circuli quem linea P C 
cirdt axem C I , rotando deU ribic , ided- 
qne aaunhMcjrlindii<»s quem arcusPHbp 
m eldem convoloiibae de(cribtt> ertt 
fzydy, 6i inde lclidum ex rctati?nefigu- 
iz C F H t , g^ nuuiu , crit S.pzydy, 
ineme hic u\ iiun,Hi ut fada y—0 Cft 
•ranelcK. Qoare ciim cylindrus convo- 
ladfliie redanguli C P V I , defcrtptus fit 
ypayy > reiiflentia (blidi ex rcvoluiione 
ffiK* A B K gcaiti« ait ad <difteiiu«n 



ATHEMATICA. Ztfj 
ba&M ipfim drcali radio Bll delcripti ut De Mo« 
S. pajrdjrad^p«jrjr> ieam S.»7tljradTU CoR* 

i " y y- poRuM. 

i^tf. Sit K B A ellipfis vel hyperbola LlBER 
cujai fmm A axis principalis A I. Sit CFruND 
femiaitii priocipalis = b, femilaius redum « !l7\rfV 
= f, AR = *, RB=y,&erit Ay, = f'*^'^* 
'a*c*--<«jf «quatio ad cl li pfim i &.byy LV^fj-^w 
= i be*-^ ex»f aquatio ad hyperbolaim. ^.^* 
ftioeii «viacioaii ftwio hfij = hedx J 

e«i«««tqaftiiabeaHr4x'=7r^^^ — ^ 

_ »jr»dy» hHiL 

i *f f— aier jf-f.f t*»~icf — cyy 
Hinc zquaiio ( I y4) 4 jr'= » d 4- » i • 

tnhancabit*4ijr ' — ^ — r-H-*df * 



'—cj^-\-bcc 
five dividendo per d 7 » «Sc ad commnnem 
denottiinacorem revo<'audo utrumque ae- 
qoationis membrum fit — > acy^ abc e 
= A y* X —cy * « A cf z ergo crt^ = 

& iaai divifiottf cs 

eXjr«H-^ee 
— «f 4**r» 

T~4- — =. -mi* 

• * ib^t)y.)b-cy.j^+lcc) 

^ W- *->-(*-c;xti.o<,»-fAff) 

nmptU^ flnendbu cft S. m fif=. 

4fjf* jfc'f2 1; 

-1- iijonft. ( ut patcbit fi bujus qoantitadf flor 
xio lumatur): Fadn 8aicmjr=oerico= 
ab*e^ 

conft. = — 



»b*e* 



, — ^7L>&e«,imdetandem 

• . 
habetu rS..jrdjr = ^ ;^^^-H7^ 

( L.*.-f X> f c— L. t f f ) fjve S. zydf 
aey' gb^ c' ^ b — cyy*-{-bee 

~~ 2(^117) t(i>— f)> * #* * 

ergo rcliflentia con.idis Elliptid ABK 

ad rciirtcnciam luK baicos , feu cirooli n* 

. . tj^ 
dio B R defcnpt, ut - 

L, im^il-^l^l^adxjr. Fkocoooide 

H/s 
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•^•zdf* mde cedcn ttento cdodo pn^ 
dibKtano ejus refiftenii«.ad i 8 fll a iiim b»> 

leot vx'^ 



h 



L. 



i(i+c)» 

Pro conoiclc 



»(fc + 0 

hcc ""^y 

Parabolico > fiat ia formuli re(i(lenti3: 
Conoiilis Elltptici axu & Infiaitiit> ccte- 
rifqae temMnii io ^uilNii h oon ocaurit 
WKtk » cric Gonoidii Pmbolici refi^ 

ftendo «d rdM e iid ain Cnm Bafeos nt 



&tt'4>^CC 

ad V (Ireutc»L. 





«f7. SitKBA linea reda» Sc quia 
cbordalS parallela eft redheKA, (i9z) 
punclum H c'.\ li-mncr in li:n^ rcda THQ> 
ide^que refiftcntia coui levoliutoae uian> 
■ fldi K A C circl ACgeniti cr^ ad ijb» 
uftcntinm circuli radio CK delcHpti ,ut 
c^linJrus ex rocstionc rcdlanguli CKQL 
ad cvliodrumcx rotncione rcAHfnit <XGI 
circa CI, id eft« ob conMnaiiefli vninr- 
qi)e cylindri baflnii at alttmdo CT «d 
altitudinem Cli & eft CT ;id CI . iu 
raiione duplicaiA CS ad C I vel KC ad 
K A » feu in rarione duplicaii fmQ» ane.ix- 
li K A C ad fi-rjui tofur:i. Sirr.ili n:o-:o 
rclillertiii ccni ca^n; rctli ruata 
dclcribit tlt ad rcillUijtiam circuli tailio 
Bi^ deTcripti ia eideiu ratiooe dupiica- 



■ 

• 1. ■* 

13 K C ad K A-, & ( divlJcndo") redften- 
tia annnli cootci qucm rscla K B , circa 
C A rotata dcTcribit eft ad reftflenttaai 
aniii:li circnlaris qucm i i eddcm convo- 
luiior.c dcieribit rcdla K P in eldeni da- 
plicata ffaneae XCad KA. Kellllentia 
Ter& coti ironcatt convobittoas ^euni 
KBK drcl CR, |ej:iti, ell ad remen- 
tiam !)afcos iplius tivc tirculi ra lio C K, 
del<:ripti ut rolidum quod tigura CKQHVIj 
drd CI rctando ddcribit, ad cyliadtan 
ex rotaticnc rc(flant;uli CKGI qrRldk. 
Eft autcni iblidum jirius lumma doorum 
cylindrorum , revolutior.e reAaneuIorjm 
CKQT & THYl rirca CI irodadto- 
mm) hoe eft, (ob areai droilorom ra> 

diorum a'J3 ''r.;ii« ; ro",>ofiionales ) Bt 
C K ' X C 1' 4- C P ^ X T I. 
C r ) I y 8. ♦ Bifeca altitudinem &c. Datis 

CX & G R inreaieada iic fcfido leds X B 
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ot refiftentia frufti conicj^^d pef revo» 
lutioncra figura: K B IV circsi C A produ- 
ciiur lit omnium /^ifuma. RcGftcntia il- 
■Jaeftut CK'xjCT + CP»xTIi Tcd 

CKxCI „ 
K I CK » fcCI : CT=r-^|^^i & , 

.(^iimjBnrK A,? : CA»=CI : TI 

' Qmii datam C I > refifteni» con 

. .. .^ . Clt.« + CP'x CA» 
V «iMNMi <|rint' 1^^, ^ «»- 

*ci«brKC=:*,C* :±»f,CA=»,i<!e*- 

= S«e K\» = ifc-t-x*, «cquiaCAC*-): 
•'KC(*)= R A Cr — if):BR, lcuC?, 

1 eiuC Pg- ' . . * > icindiJrcfillentia 



OOOI 



•r 



. ^^-t—w+T; — •^^" 

ib luxio & ( 40 ) ponatur nihiio 
4M«dir ^ {^bhct—^hb ac) 

I ZfJf IX X 

srtjiiWTi"; — — 7, . , „ . — 0,108»- 



haWtor = 5f ind* eruitof 

KZtt^yT bb-^e c. Bileca igitur alii- 
ttMliae» C Rin r, ut fit Cr=«» & jn»- 

(fta K r = t ^ +• r c > erit *> feu C A = 
+ K r, ficut I^^wTONUt in couftni&: 
tiooepofint* 

( f ) 19?. ♦ Undeobiter. Angu^us extemw 
( «/trf. /^. tixiAt ) «fcnlis cft lummif an- 
galonim aqnalium QCS&QSC, id ct, 
arfgulo <f S B ; 5c quii C O Q rcdu» eft , 
anguluf CQO idcoquc 6c s:quali« CSB, 
^lempA acucus. AUitudo O I> quani'* 
minima evadat tandemquc evanefcati iC 
quoniapi ( in hac hypath. ) rt&B O <3» 
O S , Q S , C Q aquale» fiunt , angultof 
CSO,& aequolit DFS fit feinirei^ui, 
^alqaecoroplemenaifliad dnosreAc DFC 
grad. 135. Ducarur ad FD reda qoait- 
bet C E & cvaDcfcente O D refiffcnfia 
ccni «runcatt quem figura C F 1) cItcI 
OS rotata dclcriljit, erit in fiio gcncre 
«iminia ( 198 ) , ideAioe minorqtiam re- 
fiflemia coni truncari cx rtvolutlojic fi- 
guraeCED drca OS gcn;ti i (ubducn- 
tur utrinqui rcfiftcntia circuli quem re^.i 
D E rotando defcribit j Sc refiftrniia fii- 
perficiei ex rotatione fi:!UT« C F E drel 
OS, minor erit quam reCrtentia annuli 
conici qaem in cideia moiiuioae fi^ 



Crl 
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( ') confequcns efl, quod ft folidum A D B convolutionc figu- 
raE ellipticce vel ovalis A D B E circa axem AB facla generetur , 
6c tangatur figura gencrans a redis tribus E Gy G H, Hl inpun- 
dis F, £5c /, ea lege utG H fit perpendicataris ad axem in 
pundo contaaus B, & FG9 Hf cum eadeni GH comineanc 
angulbfr FGi? > BHI graduam i^jr^ fblidttm^ quodconvoliir 




( r") ioe. CoBftqaens Wf. Ut haK Con- 
ftqucntia piteat> demoanraiMlam cft lefi* 

fteuiiam fupcrficiei qux pcr rDtationem 
HgursE FG B circa axcm AB gi^nuurj 
minorem c(Ie reiillentii fup^ficici quam 
io cidem revolimooe «cw S B » dclcri- 
Bir. DaAit inqai id carvam oriiimti 
vcrfiralibu^ &: infinit^ proptnquis P N, p n j 
& ex pandlo n ad HN produ^am redi 
um, pinlleli F Gr atqo^ex m & N io 

fn perpendicalaribaiiaq j Nri diamar 
E ad axem A B norimlu = b, GB = r , 
B P= ir, P N = /> & quia produfli F Gut 
a» orcarral in t, e(l ob angoloi £FS» 
B O S l^mtreAos ( orr fcrp- ) E S = F Esi'« 
«C B«; = GB = c, «r i EB = A— f. Eft 
qaoqu^ Pp:=mq = qn = <i*j tn — dyt 
& hinc qr^ify — Wjr,ac proind^ P m = 
S'^df^die»& pn = j»-t-dj». Viiparti- 
calc flaidi in G B perpendicalariter inci- 
dentis Gtzz^t Sc radius drruli ad peri- 
pheri^at t adpjhii polkis, relifteatia 
ciiaUi raiKo Pn de'dipd exponi poteiit 
( I9t ) pcr ^ipayy \ reliflentia rircul! ra- 
dtoP m dcf; ripti pcT ';. f a(y + dy—d x)* 

P 1 1"» + f ;f «^4! — p 'i** 



Ha&cet teruim ^ relpefia t gyd f & 
fafi», cvancftanr. Hwe fcfiftHMn ao- 

nuli circu!;iris quem ref^ N m » roando 
delcribit, cxponeturper d»ffercntiamp«jrJj| 
— faydx. Refiftentia drculi radio p o 
dcdvipti erit at^p«(7-f-djF)' = 

i f *7y '\r f^yiy > ^ aainraiar 

refuleiitia circuli radto Pm delcripd i 
remanebit rt-fiftcniia annuli circulari»- ex 
rotacione redse q n geniti = f «»dx_^<J* 
cum fit (i^7 ),nm'adnq*,waFS* 
«d F£S five » ad ii ot ilUai aMoii 
reiuieniia' oir reniientisiii lapeintici cs 
rcvo-utione refla: n m genttz , hxc rcfi-; 
fientia erit ut ifjd*. Qoare refilicif. 
tic ibperfleiei qaam figora n m N ciit^ 
EB rot ita dcfcribit, cxponatur pcr quanti- 
tatem f »y df— ^f»jd»iSCt rumptis fiaeo» 
libai* hamm relittcudaivm finmna per 
tum arcum BN cxpcnrtur pcr -jfayy^ \ 
ji 4 X B N P arearo> cui nihii addendam cft 
nec latdBcendnm j cnm fiftiir=o> too 
fTucns eranefcat, oc oix>rtet. Si vcrS lo^ 
co i lcnbvui ^^lca F£j refifteaiit 
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tkme figais ADFGHIE circa axem eondem AE genera- 
tiiri minus reiUlmir quam fblidilRi prius , fi modo utrumque fe- 
oandum pbgam axb liai AB piogMdiaCur ^ & utnuique teniit- 




DbMo«' 

PORUM. 
LlB ER 

Secund. 
Sbct. VIL* 
Prop. 
XXXIV. 
Tm loB. 

xxviu. 



hu8 ^ prscedat Quam quidem propofitionem in conifaeiidtt 
navibus non inutilem futuram efle cenfea . 



faperfidenim qas ex rocatione 

figurarum n m N , pcr totum arctun F B , 
«lelcripamm geoerareaiur , eril ui\f»hk 
»-|P«kBNFE aieam. 

Porri rcfiftentia ctrculi radio G B de- 
ffcripu exppnenda eft ptr y p d ( ( > & re- 
ffttitia circuii radio F £ delcripii pcr 
^ f a bh, ide(5qae dudi G H ad F E 
normalif reiiflentia annjli circulari« ex ro^ 
iredzFHjper b — Tffatc; 
lA FS* ad FC fcu t ad I 
iltiot refiftentia ad refiAentiam 
fupcrfidei ex rotstiooe ttdTt FG, hmc 
refiilentia erU mifsbb-^ l^fac s, to- 
laque prointU ratlteniia cont truncati ex 
rotatioiic figuns F G B geniti exponetur per 
\fabb-^lf»et. Qnar^ refilleutia om- 
afatm (nperncierum quas figurc n ro N , 
pertotam arcum B N F didribuiz roran- 
<lo deicnbant j dt ad refiitentiara frulti 
fionid ex fCfeladone %ai» F G B orn 
iK^p«&(-.>p«xBNFE,ad^f 

\ f**t\ five dindendo per ^pei nc 
s»i— tBNFE«d»»4.ec. Siarea 
2 NFE 9VBlii c«t msMw B G F E, 



vbfd lK>cfit = ,'£BxF£-f£G = 

**^*', foret7fefr— t BNFE = fc64-tc} 

ideoque prsdids refifteati« dtue «ijiialfle 
cfiem; fed trapeztom BGFEma/ni cll 
arei B N F E , qux ( pcr h) P- ) 'ota ua 
trapezio continetur , & propterea qu.inti- 
taia^fr — %BNFE| maj r clt quanntaM 
h h -^- cc \ rcfilliMti 1 it^trur omnium fuj>er- 
ficieram cx roianone figiirari^m nm M >' 
fuptrat refifteutiam coni truricati ex revo-. 
lutione figurc F G B produ^. Veriink 
( 199 ) refifkmia tiiperficiei qaam fignw 
n m N circa E B rotando defcribif , mi- 
nor eft rcfillentii fupcrficiei quam in e»-; 
dcm rotatione deicrtbit nN} idedqne re-' 
fiflc-ntia omnium liipeHicienim i|aat 
n n m N, per lotnm arfmn BN F dnW- 
butz rotando dclcrtbunt , minor cfl refi-' 
ftentiA totiui fujerficiei ex rotatione ar- 
db BNF genit». Ergft refiftentia coni 
trw)cati pcr rotatioi)cm figurx F G B 
defcripti minor quo<iue quam rcjiilcn- 
tia fuperiiciei px rouBkne aidb B N F, 
produdac. Q C . ^ 

aoi. Quae:umque «{^itur fit nenra ( n 
O ANB^ lagalaris vei irrcgul.ris , 
-Li > JDMd^ 
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Db Mo- ^odh arcui F B concavitatem axi A B 
TU CoR obvertat , Sc lotus intri lincas F G > B G 
"contiueatur, per hanc Nhwtoni propoGtio- 
POlkUM. inycniri fcmper potea aJi» f\gi<fa 

tflBBR majuris c.iparitatis & minoris refiftentisBi 
SBCUHD. Quod iii coiiftruendis navibus uCutn ha- 
8fe6r. YU*bere poteft. RcfiHeatia adhuc minuirar 
P« of. loco tjicnfi ndio O B defcripu adio» 
XXX.IV. gatur conus quem ledi G R, ad' axem 
Tiuoii. produi^am uicumquc dufta rotando <le- 
yipyftl. JfcriLit. lu omnibus autcm curvis, qiae 
•jnattgae iotu abTcifliif « & «i^atttt g 



PniLO^af HliE NATURAtli 



definiutKur > facillimd inTenitiir panAtiV^» 
B per quod duda tangens angulum remi»' 
re^bun cum ordinatll perpcnificuUri oon- 

ttjpub Qm ia ilift pm^ b, ocdiMM> 
flnodo d jr acqoalii «ft flwldiu abfci/Be # « 
Qt fi xquatio atl curvam fit a* x —y i , dc 
fiunpcis fl4xionibus«' 4x = 3 jr'<ijr t po- 
nendo d»=:lj>> ladicnr «*=yf ''^ 4k 
liine y s « ^ f «'•la^ 



K 



J 









4 

>• 












M 




k T 




C •• ' K A 

... j 



problema:; 

»01. Dati curvi K B A siivn reda Q A 
Hldnein CA perpeniBaduis nii|it in 

invcoire pandlum B per quod G ducatur 
fiugem altera B Q priori Q A (^ccur- 
IWN In Q , refillrntia foUdi per oonvolu- 
^ooeoi fifurse KBQA, drn «Km GA. 
dcfcripci nt in fuo gtnere minima. 

£|deni (.onflrudit ne qu3 fupr;'! ( 192) 
ftdi } ex puo^lo Q ducatur ad U T per- 
pendictdam Q N feeam K C iir M' di- 
Canturquc CI = a, AR=*, B R fca 
PC — 7, PH rouTC=z, Q A = i/, & 
peripheria drculi radio i detcripti == f. 
Hii po&i* refiftenda ioUdi ex revolutio- 
oe aicds B A drck axem C A geniti ex* 
pcni potcll pcr S. p 2^ i y , ( i9S ) > rcG- 
fteoiia vcr6 ooni tmncaii ex rotatione fi- 
gnm BQA drcft CA, per ;p« w 
Ipyyz^lfvvz Sk R rciiil«(nia da- 
la^ iigJiidi cx touuKMMi wctU tgain JSi 4 A- 



gaau, 8c reitlYentia fuperfictei qitam fir 
cidem rotatione defcribit arcns K B > erit- 
R—S.fxydy, ide6que refiftentia fobdi^ 
per roiationem iigurz K B Q A , eiit X 
S.fxydy-^^favv-^-yfyyxr—^fvwU 
Hu)us quantiutis fluxio nihilo aeqtialit fiac 
( 40 ) & ob datam Jt> habebitur — f *yd 

— lfvvda:=0; undi invcnitur (z — *) 
2t>dt< = (73f— vv Cum igitur fit 
«ciim(i94) 4ii7'=rsdx>^>sd)r>flKtdi 
seqnationibns & ex atqoatione ad ciamuB 
K B A ; invenientttr valores litteranun jrj 
y, V , (eu R A, R B, & A Q. Q. E.I. 

£««iii{/* tmuL Stt K B A paraboU> 
cajos venex Aj «nt A G> Mw leAni 
= 4fj & idcd 4 rjr = y7, crit A Q — v=: 
j.jif exnattui Taofeotis Farabolat> 4>Jl 
=;0»=b«v>«dxsavdv}jrjr— V 



ldi^%cdx,di^=:- 



edi 



-. Vadi aeqa^ 
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PrINOIPIA MATHEMATIGj/ii 
( • ) Quod fignra J9 iV FG , ejufnaodi fit Gi|m> lit > fi ab De Mo* 
ejus pun£lo quovis A^ad axem B demittatur perpendiculum Cor« 
NMy &i punao dato G ducatur reaa GR quae parallela fit^^LraBlt 
reaaE figuram tangenti in A'', & axem produclum fecet in ^>Secund.) 
fiieut ^ N Sid GK ui GR cui, ad ^ BK/.G B^^ folidum Sbct.vL 

, . ■ Fkot. 

XXXIV. . 




: 9 — * •• 



^Qiod f^gm ftnju» fevolbtione circa axem AB' hSA MbnWt 
fur, in mcdio rato pr«di£lo ab verfus B movendb , minus 

rcflfletur quam nlinr^ qur>A\ii^f^^jpf^^^^r%^pi^tpf Ar. \a^^i^w^f il^jif 



* ~ ne duplicati fini^ totius ad /iaum 

« c m^0t4-M' U i Q K, emy/" j ad i ta fiaas toiat 

•~7jl^'* ■*~77Xi)»* »"g^'' B Q M, qui proind^ cft 

His vert omnibus zqmuo ( » --T) » v i » ^ Q ' M'. 4l' & aa, 

4ir;rJ> gMtar JIQA »f*. 
acOfj>— t>y)i«,iahMciiiig p »«^-y ^ ^ 
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SfiGJND. 

Sxcr. vn. 

XX VI 7. 
Xh f ok. 




jb em» L D,j qtne drci axemi C B ro- 
laui defcribat fapeifidem fi)lidi qaod io 
flotdo fnocnni ftcofKHkiii um diKQiooMi 

X C vertoi B , minoTcm patiatur refi- 
ftcntiam qiuai ibUdum quedvis aliud 
per pundlaLdfc Dpartratione de(criptam 
4c iimiliter motum. Ex pundiscarvs tn» 
finit^ propinquis N , n , Q , deminamor 
ad axem CB ordinaiat NM, n m, P Q 
& ad nm , QP, perpeodicttla Nrj ot. 
Sh p peripheria circou cojoi radiot eft 
Ofittas, 5c daca A v!m Fxponat qul fingu- 
las flaidi particulz in redam N M per- 
pendicularitcr incurruni. His politis re* 
fiftenm, aaauli cifcahm qpem redh n r* 
«d nem GB raan oMcribit, expon! 
poteftj «iliipri,per Jp«(nm3 — NM 
A» per p4tNMxn r j ob nm» — NM» 

SiomxNMxnm — N M — 1 M N x 11 r. 
Et quia 11 N ' ell ad n r ' ut refilh-mia 
illa ad rcfiitentiam nipcrficiei quam linea 
n N circ^ C B rotata defcribit ( 196) 

pMxMNxnri 

ha:: rciilieiuia cnt ut — ; 

n N ' 

l^demque mo^f»et rcfiftcotiam iitpcx- 



poA par 



lone linex Q n genks ex- 
y<xmn xQSs • 

— —^Tt \ 

tor curvam hanc in aliam mutari Q h N 
imer pan^ N^ Q didam & QS« nr 
tanqoam magnttodhie dataeaflami vmaa* 

tibus Nr, & ns, dicanturque conflantcf 
MN:^i, m n = c, nr=/, Qs=^ dC . 
fariabiles Hn = v » nQ = z, Nr^M> 
ni = n, & rslillentii fuperficiei qaamar- 
culus Q n N circa C B roundo defcrt* 

bit, exponctur pcr ^ j " 

V V z z 

curva QnN ftt ea qux mininMmrciiiben» 
tiam patttur, hdjMqM^itatii floxio ( 40 5C. 
per h/p. ) nihiJ* «fModaeil, & iaddha- 



bctur — 



rfahf%viv ipacgtzdu 



f ♦ X ♦ 

Produ^i crgo linei s n , ufque ad novum 
puiidum h , ad quod ducun:ur linez N hy 
Q h , io has cadant perpendiLula ne , nt* 
& evane^beme a h« eric t h = d s & e h « 
dv. Qoia ver5f eraneiceme nh trian^oh 
neh,nrN, Ik nt h, Qsn, fimilia luntj 
erit lio^v)iNt (jn) =b h : e h CWv)^ 



1 
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,^ -- » Loco — i»> 
ioi faloff w 



ione modJ inventj , & 



DbMo^ 

TU COR- 
KORVM, 
LlBBK 
SfiCUNB. 
CkGT. Yil^ 

Ysovii ■ 

XXXIV. 1 
iT H E o >.' 

XXYUL 



<Jlf 

= — : fire adhiben Jo MoflniAiontfoi 

Newtonij fi docMqr G R Tangend Parralle- 
U, ob (iiugd»0 1 orr K ubiqae fimifia^ 
. GB djr B R 

G B ixB R 



GK « 



= — Q^r ^ 

■Jfeltum eft qQamitatem 

N D ♦ 

pro quolfbet cami fmO» K, «lattm Ao 
•onflantem efle. 

♦ Qax quiclem curva D N F G ( vide 
fguram lextm ) lalit cAe debctj utaBfulai 
~em fjcit in Qtmm fiaelB O fic Ami. 



iyiix MNjcGBixBR OB 



teAi complenenttun per notam 100. illic 

ergo linea BG data, eft ip(a ordinati M N 

k TriangulumnRNeflRtdangQlum xcjui- 

crumm, idcoqoe N r=: n r & W n * = 1 a X ' 

.«.«.-.^ a» MNxnr»xNr 

ttn «aaocitas conftans ■■■ , .■ . ■ 

Nn* 

GBxnr4 GB ^ . 
»1 — ; = — . Talfa 

«... 

ergo cft najos corvx natura ut qoovii }|| 
vaa^ docatur ordinata M N fit temm 
«NxorixNr CB , 

lur^ = «»• pcnoodo 

pio MN, jr; pronr, iljr$proNr , ixi 



4,*^iy* OR4 4 

fireMNxGB»X4BR=GR4ijn- 

deeftMN^Gifc=iORf;GB»X4fl^JU 
%S.Bl 

Oam 6 B s«« fiet 7j~7^ =3 

— idco<3ue« ^jfixJjrirrtf^dx^+rf/)'^ 
ex qul curv» L N D per Logarithmicam 
conflnidjo enutur. Ponanir ix=.^^^ fir 
hoc valore loco d « in xqnatione ad 
cnrvam fuBAinito> haiietnr ^ * * ^ ^ * ^ 



Z I 



mfemar j* 
«4 



Z 4o»« ■"^•«'^^*"*"^*** 

(fiNipitifin»oiiite)4f s^— +1 

4 « a ' 

#0 rf « 

"~ ■ J 1000 «Ijr ftribatnr hic ipfiut 
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.Mi . ' PHlLOSOyHlJE vNaTURALI^ 

' j - nm : Ii) eo pundo A p^pendiciihct 

A^g* 4efia>lMnirLefariUiiiucaSX c»> 

iot ea linea A*-!,.^ fit Alymptotus , & J G B 



Gt <f#-=-2 

4a I 



4. 

z a 42 



Tu GoR 

SnCi ND j + PorrJ» fialTaiiiaW^fciffij 

• SiCT. VH. '"i""'" >n Ipco B, ubi ortfiom S L «l 
P II o p. oiBiupiD Biinnia , id eftC^t»)'»»*^'^*. 

quo rupfcfto » w — ; ^ ■ 



XXXIV. 
•T II £ O R> 

nviui 



4<l •! 



£ve ^ a fubtange^ & qiue produdo axe 
in E utfitAE = <iV^y tranfeat p:r pun. 
Aam E » & (iimpta A R magnitudinis ar- 
binnris pioi( j «ioiSU^tie K S pataileli B L 
k^ant|iiiiicae.ooairfette in S capittw ab- 



=:o,ideoqae3«* + i a<jr=— oc 

4»« ,1 

4«-^»a»z> = ^<i« «ndi habctur !5=aV f 

^ Qa yzz^a^ \), fubllituto hoc ▼alo- 
re loOO« , in aeftuaiione qus dat abTcifijB 
«valoreai, lubaliit«r«*Hypoihefiimti«m 



4« 



RS jumiraia«^KSj ciJii«ftAR>AE« 
i|Ef^JlS«3ttARi< Aft ac dcnique capiap- 

jnr ordioan MN, 6a / ;= tii±lli^i 

4 d a s 

pandam N erit in corvi qux(iti L D. 
Quod ut pateat , demoitdrandum fuper- 

eft, effe;jrR S = -r4«Z» -^ITa/l. 
Hoc aotem maimeftani eft} oam RS, eft dif- 



■ +J^.<W!/!1. ac ideo;^=>H.^ ^ a L.a\/-} 



Xtf «I ^ -f « 



54»- 



4-' - 
taatur valor z 



icrcntia lo^jrithmomm corrcfporHlciniiirn 
quantititi^us A & & A £ > (ive z jSc 
a V } ) liimptotum ia Logifticicnjatfil^ 
BMi g ei n e(l ^ « ,. & hxc diSerentia poStl- 
V3- cft , ubi A R ( z )i>- A R ( a ^ ) ne- 
^atiTa ubiAR(«)<AE( aV" ir) » 
&flalli|ciun fit A R = A E, Teu z = a t 
Ut oportet. Qaari cum A R fnprrat 
AE,eft— R S = — 4axL.»— L.av^ 
ifcaliiAE<ape ratAR<fifi-ltS,s:<-4< 
9icio oofaoaa^? A.»^ Eft itiB ttfaaper^l^S 

ss^ ^«Lji — i« ✓"^» •# 

a04« Dati niinimi ordinati A L , ci^- 
n L ND» dd^crtbi poteft. Nam cum & 
X«ri««.)AL = ta v^^ = ^AE,&OB 
five A g = a, dati A L daotur A g »A£ » 
& fubtangeos LogMithniicw qu» fVOilMd 
peterit dclcribi. 
loj. Patii ordinatis M N A 



^ir^j^xL»— L.a>ri!8c« ha- 

beatur origo ab(<^i&ii|i>, notandum qood 
ordiiiata in B five G B «quaiisfit^i , ex (ii- 
pra demonftratis cilm itaqoe St, obi^ ^ 
(*«4-aa) » . . ^ .- 

( z z 



a a )• 

— cx qui xquationc fi 6- 



mveiiiemr z = a , ac 
? a4 a a j a 
per confequen» * = -i^ 77 



a y L. N^;. DelMbetarMgoLegtrtthmica 

XV, AfymptOf Y2& fiibtangcntexquaO CD*'ma^litadioe , OUT. defcribi poteft. 
iGB, fivejjiinqui fumatur ubivif o«w »»iwni«w«w , ^ ,»^.4* )« 

jdinata p m , qu« producatnr io r jdonee 'fiTfdni ia •qoattooe jr =-' m.^^ '' 
p r= 3 p m ducau.^ ul Logarithmicaa, f„n«n«ir ftorlim dat« M*N, & Cl) 

rtqu» fi. A^JJPtoto paxallela, erK ir, dab/r(tu"z & a un-Id dabil» »!»«> 0^«. 

^«qnalia Logari^mo i m Loganthmi- ^ * t, - 4 - /1 

ca cujos fubtangcns \ a , itaqae 

J »0/^. Datl ordiratl qualibct C P com 

3 r t = X , quo valore tranllato exB ad A «bfcifia correfpoodcntc C A , curva defcsi- 

- inaae fiodi[4!»liabci«A9Qfo «^li^ jhi j^gutt^ » daiiA ii( vqaadaBe jr^^ 



Digitized by Google 



Peimcipia. JHathemultica. zjj 




De Mo- 

TU COR 
TORUM. 

LlBER 

SiCT. VH' 
Prop. 
XXXIV. 
Thboi; 

xxvia- 



i — —,\ocof fcrifMtar data CB, 

4 ««s 

habebicurzpcr «flc datasqnamiutcs , ddn- 

3 z ♦ 

4d fi ta «iiuuoiie alteti « = — — 



IhbfKtnuwJataC A8rI<ro ejasTafer 

|>er 4 Sc datas invertut , d,jbi;ur sequacio 
aiiter « & datas quan-.icacn , 6c «x. blc 
Vquitionc invcnietorlinea «>qa| dMl» 
far ordiBKa miimna A L. 

aor. Re^ g R « parallela cft «angea- 
pw pmidni N (Mkfc £ftciiim(per 

rN(<i»)=gA(4): AR(*)exqulpK)- 
peittooe & proptcr ai^uluni reftom io 
T* &ia Aypatet triangafa n r N > gAR> 
fimilia efle^ Sc pro ^crca g R pitalleLtm 
o N > leu taogenti per N dudje. Hioc 
CMn A E m^paBi « / 1 = • lAi s 

s:o(ioj)wic gE caaseattper Ldafla 

n a 

|«aMt»fii|ae A gs « cft j E * = ~- .f: 
Tap. IX ' 




Y 5 



4»* 



••s:— Bijrt aaeosEss«^f=:t 

AEaiitfEailAEut adi, &itifiiMi 
tocus ad £nna an;^i A e £ > fivdadfinam 
aoguli quem c:Mrva conmtuit cum niniml 
ordti»ii A.L, qui proindd efl ^o*. 

ao8. QtioBiam A R > lo infinif caa^ 
cere ae decfeleerB poteft fi eapiatBr Am^ 
pcr A K > B E , defcnbecar curvz raaM* 
h N D , qui concaviutem axi B C eb* 
ymh» Sl abaiieqae axe AG» Ag> in 
itifiriiram reccdit ; atfi (emper tiunatar B & 
<B deiailwtitf ateer citry wmai IX>> 
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De Mo- 
TUCOR- 
PORUM. 
LlBER 

SSCT. VII. 

PR O P. 

XXX IV. 

T H ► OR. 



zjj, Philosophi^ Natukalij" 

ouuaAm ; DtUmatmedetVaijJiami y uec 



qui priori L D conveMutem oSm, 6c alr 
HtroqueaxeBC) BGi io inSRhara ablce» 

dii ; curv;i igitur D L O [juncluin rfgnfflls 
habcc inL , 6c uhtium mimms rctulentix 
ex ejos cirrk axem A CtCTolnriofle geui- 
ttun> O/nvexum velconcavnm , 8c partioi 
ooovexam , panim concavum elfe poteft. 

zdy 

10*. Quouam i * = , erit areaB 

iV 




«eaiBm MCBi carv« V d» '4>ii s 

~ — j elanentum fuperfidei k 

corvi ciKil axem A C rotatl gi.*ni(x = 

2. p y d y ^ a z z 

~ ( fi f fit femiperi- 

pheria circuli caiu* radius eft anitas ) j 
Iblidi ia — — — ' — 



4dcripd=^^l!^i 



9c refifteiitni Str^ 



*dy'- 



five ot ' 



ydy 



ady* 

dy* + 

; Porrd (i in hii fliaioi 

pil» locojr» &i;r, iiiblKtaantur ipfariun 



, 4«« ' — 4»r^ 

p«ntnr, fluens S.ydx, feu area curvae inve- 
niri poterit alin l.nico, -ilix vCrft fitWlini 
ab h/pcrbolz qHadratwri pendem. 

SeM. Qme ad (bliiiam minm r«fi- 
fleutix (pc«Jlant , ea fni rmiua niutuati fu- 
inus ex IJlf». Marchione Hc^fitalio , tam 
• ACk. LiDfiem; an. tum in Mbnam.' 
rmC efoBBm anni. De codcm folido 
flanma criam dcderunt celeb. viri Jok 
S-.rn-Jul! in Aift. LipH an. 1699. 1700. Her- 
PhoroDomil, & AWo ad cal- 
cemlibridemnforamtnriimMione&c. Sed 
qai cotam hanc Nf.wtc-,i propofitionem 
Biaximi HniverfaJitatc pcrtradiatam habe- 
le volant , lcgant tradacam i ClariC 
Jw^np» editum , & ab Acadcmi.i Rcgia 
" 17*7. praeauo69n<ie«of atwB^ 



non Moawir. p4n/. an. 1733. in quibus cjc- 
gantillima dSc UDivcrlalifima le^itur oliimx 
&!t.hoiii Heiutoniani partit roUiuo* Rem 4 
clarilT. Auiore demottftratam hic bblervatv 
digniflimam judicamus, videlicct, tolifiuin 
rotundum cujus conrtruAioncm mod6 dedi- 
mus , in quilibct hujus Iblidi diredione 8C 
juxti quanUibet flwdi impulfionem , mini- 
mam onuHum pati rcSllcniiam , exceptit 
quibul lam caCbos qui iw n u iijdiionis pr;«JU 
vix u&quam occurrunt, lumli^iticrc dtredio 
Iblidi majerm aognlosciim axe coofKmit} 
&quodmirum e(l , in hiscafibus, rclidum 
ilkid quoderat mijiimz rctilhn(iz& navi- 
gdticni ..ptijrimum, lolidum maxtmaireli- 
llentiz & ad ulum navisaiieiui cmoinm mt- 
nlkne ideneum evadit. Qitz vtrh ad ttniver- 
(alem rolidomm in fluidis ref5fli.n;i im per- 
tmcnt , peti polTant ex aureo Joh. BertuuUii' 
tibeUoqui infcnbimt: EJfai d^um KmMlk 
Thtarie de ta manauvre du Vt^umx» 9tm 
MbrMumni thoroaonui» 




»10. Lcama. S^mra tfi ai ^ 
lAmmptkfmm m dmoaduia. Sphaera gene' 
ninr per rerolationem femicircuii A H B 

drcA diamctrumAB, & cjlindruslphxr» 
drcumiirriptus per revolBtiooem Kdann* 
fi ACBD , mfvlaieni AC, BDA^ 
culi radio funt «qaalia. Du<fli$ ordinatis 
iniinit^ propinquis P M,p m,dicantur A C 
— r , fcmipcripherta A HB ssf, A P = 4 
P p = d X, & qoia drralomm ares ram ia 
ratione dnplicatl radiorum , rrit qoadra- 
tum radii C A, fcu rr, ad .*ream circoli 
AH£, oemp^rfi, utMP*, leuarjr— • 
M*ui Meun cncati radie P M dclcn> 

<»» 9« ideS cric * f » — ^ 5 ic Ubo 
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•PinfciTiA Mathbmatica. «75 

PROPOS.ITIO XXXV. PROBLEMA VII. t^c^ 

PO RU 2VI( 

5? medium rarum ex particuUs ipfam mhiimk fuiefienti/fus <eqm- L b&^ 
'Uha & ad Mjuaies ab smwem dsfantsas uberi dijpofiis con- Sbcono. 
fet : imtemre reftfeoriam gkbi i»m midh tsaifirmiter progre-^^^^-^ 
dienta, xxxv. 

Probi. 

Caf.i. Cylindrus cadem diametro & altitudine dcfcriptus^Vit* • 
progredi intelligatur eadenv velocitate fecundum longuuclmem 
foi in ebdeni medio. Et pmunis (}u6d porticulse raedii, 
in quas globas vel cylindros inddity vi leflexioms qoam maxi-: 
na lefiliant. £t cum refiftenda ^M. ( per propofitionem no* - 
Vidimam) fit diiplotniAor quam^renftentia cylindri , & globiit* 
iit ad cylindrum ut duo ad tria , & cylindrus incidendo perpcn- 
diculariter in particulas , ipfafquc quam maximc reflcdendo, ( *) 
duplam fui ipfius velocitatem ipfis conununicet : cylindrus, quo 
tempore dimidiamlongitudinem axisfui uniformiter progredien- 
do dcfcribit, communicabit motum Darticuiis, (^) qui fit ad- 
totum cylindri motom ut denfitas meaii ad denfitatem cylindri; 
6c globus , quo tonpote totam longRudinem diametri tasn vmifiMr- 

mi- 



lolidaili nt fpfeMioae 'dtnwitti PMmpi laram medii reflexio> eldem cnm cylin- 

. - . . . pMMd» dro Ydoduie movercotor i ac accedeote 
tnOk A Bgeaitam> em »^ jrrf»-.*— yi reflewonb perfeOl , velodw tlla dupli;- 

ramprir()ae fluentibi», folidum ex lotatio- ( l'^ . ' : ,. , . 

nefegmcnti circularU A M P ortam , erit ( X ) * J" ''^ "^'Z ''r^'^' "^^ 

" pj,, nm Scc. Quiintitnes motds funt at TO- 

fMxi-^*^f tc fa&i AP=s A.B» liea» locitat«s & maiTc conjofidtimi maifiB ve- 

1 y r6 luDt ut volumina dic denfitates ; ided- 

B lr> rphMatOtt habetar = 4|iy f.-* quamitates raota? ut ve!o::it;itcs dc" 

-i-;rr = -^prr.SodcytiiidrairplMm coojundim. Cum , 

3 , i . igfcor eyltiidrai 4iw> tempofe dinudsam 

circumrcriptui cft faAam ex arc3 circoH n- loDgitudinem axis fui unifdrmiter pro^c 

dio A C delcripti in c/liiiiirt ultimdioem diendo delcribit, medii volumeu dimidio 

AB> &atSkifrr. <|Bard Cjbmn eft od Tolamini eyiiodri aequale dapU cum ve* 

_ . - . 4 . lociiate mtnreatf fiMoe .ptouidd SttSkam 

eylUMiiuai cweoaHcnpMm m-r—frr9n ex volamine cylindri tn ipfiat velockateni 

a J> rr , id eftj K 4 od tf, fivaat 1 ad t. ■■■'■'^' volu.ninc medii mo:o i« 

(Q. jr. D. ejus vclocitatem , motui panicuBs meou 

(x) * Duftmn ful iffttu vtlotimem cowmanicatiM, erit ad totum (^lindii awi 



110. 



8c:. Cumfingulx ^^nV -.x.s- . cyiindri ref- '"^ deoiiM madu ad detirtt««oi qr» 
peCiu^ ouQiauB fiut^li Qulliiefiib panifiB* i'<*^i 

Mm< 
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Philosophi^ Natitrali? 

DjjMo-miter ^irogrediendo defctibit, (') communicabii motum cundcm 
TnOxR-pjjrfn^yiig. (a) 6c quo tempore duastemas partes diametri fuat 
'l^bf^ dcfcrtbit » cotnnuinicabit mocum p&rdcdis , qui fit ad totum. 
Seguno. ^^^^ mooim ut denfitts medil ail deniitatem globi. £t pro(>- 
Sxcn y]i.ceresLgIobu8 lefiftentiam patitur , qus fit ad qua tocus eju» 
XXXV "^^^ auferri^pofltt vel generari quo tempore diias lerttat- 
p R o B L partes diametri fux uni&rmitet pfogrediendo defciibits:* ut de»-' 
?UL iitasmediiad denfitatem globi. 

Caf. 2. Ponanius quod particulae medii in glebum vcl cy- 
lindrum incidentcs non reiiedantur ; 6c cylindrus incidcndo 
perpcndiculariter m particulas fimplicem' fuam velocitatem ipiis 
communicabit r ideoque reftftentiam ipatitur duplo minorent^ 
quam. in prioie cafu dc tefiftentia globi. ent etiara duplo roi-; • 
nor qtnm ptius: 

C<i/. 5.. ronamus quod partiGulae medii vi reflexionis neque 
maxima neque nulla, fed mediocri aliqua refiliant a globo ; 6c 
refiftentia globi erit in eadcm rationc mcdiocri ii>ter lefiften»- 
tiam in primo cafu & refiftentiam in fecundo, E.L 

Corol. 1. Hinc fi globus 6c particulae fint infinite dura , fic 
VI omni elaftica, 6c propterea etiam yi omni refkxionis deiUr 
Int»: refiftentia gldbi erit ad vim qua totus ejus motus vd aur 
ferri poflic vel generari > quo tempore gbbas qnatnoc tertia» 
partes diametfi fuoi ddcdbity. utdenfitas medii ad denfitaccnr' 
^bii 



(b) *^ CmmunitMba tnottttn emtdem- mamcato - daiD totaffl dma IIInDetnMi< 
ISff ob teSOeaiiim globi rcfiden- pciciinit} Iknifne monu a dobv 



Al ej&M dnplo nuDoran ( prop. 

M». t' ) trum percurrit eft ad motutn ab eo GlobO 

(a) Eiqm tmfore dtiAt tertias famt COHUDBnicaiam ' dujii pcrcurrit doMt Di»* 

* Huc redii compo!icio ratioouni k nMri fiMiiertiai partei ut 3 ad«>^'" 



NBtrroMO indicau : Totus Globi mo- que totus Globi motut eft mi noraiB ah' 

Cw eft ad Cylindri motum , ut z ad ; > eo communicatum dom perettrrit dna* 

Inec enim eil utriuique matlz r^tioi To- Diamctrt l\xx partej conjjndim at 2 ad 

R» C>liti(iri motus eft ad motoffl k cy- jj ia'dcofitas-Glohi ad deofitatem mcdti^ 



KnJro commuaicatum <fto lempore dinu» ot | ad a > five primi ratiene 8c hlft 

S»m liMm longiradinem dclcribit u(den> uhiml Tcfc ccmpcnlantibus ut dcnfitaf* 

fiias Cylindri ( five Globi ) ad deiTfiuien Globi ad dcofiutcin jnedii. 5^»£. H,- 
nadii i motus iUc k cylindro communi* 
0H» idca eft CMB Mtn * Giobfi!. 
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Principia Math£matica. 2,77 

Or^. 2. (^) Re{l^lentift gbbi» obbiccU paribgs v ^ ^>^<^-t/cor- 

plicata ratione velochatis. purum. 

Corol. ^ ( t ) Reii^uai gU>bi| csteris paiibusyeft in diipUcat^ L i b e r 
tatione diametri. SEa'ND. 

Corol. Rcfiilentia globi ^ carteri» paribus , efl ut denfiusp J^-,]'^*^ 
mediL xzxv% 

CM. Refiileiim glbbi eH tn: iitioae ^os cDmponitiir ox yij^*'" 
dupficata ratione velddtadsidc dupBcati laMone dyiametri-dc la- 
tione dcnfitatis medii. 

Corol. 6. Et motus globi cum ejus refiiUntia fic exponi po- 
teft. Sit A B tempus quo: globus per refiftentiam fuam unifoti 
flHtec. continuatam totum £mml motum amitcece poteft. Ad 



t(l M iUtfUes$M tmkm vHteimu. * Siv 
globi aquales in eodem. sMdia iikoii di- 
versi ciim velocitate ; motus toiui UDiuA 
1 cll ad motam ab ipfo cominuni- 
I ^oo dott tentas fvM Dta- 
0)erri percurritj ut Denftaces globorum 
3k1 denlitatrs meciiorumf ideoque ex hypo- 
thcfi in cidem radoQe) ergo etiam veio' 
citas UDMs eft td velocitaiem alteriiM' ap 
monr ab* inii comnuiiBeati M mpotib u f . 
^aibai duas tertias roaram Diametrorom 
^amnles qwppe longitudincs ) percarmitt. 
Bi f kia i lll» ill« tcm|>ora in parfes*niiiimar 
mrinqiie «qualesj & quia Aefiftemta iin- 
gnlis momenth, ejordem Globi refpedu/ 
tmifprmis cenfetur, Refiflcniiz momcnu- 
oeac eraot du-ed^ ut inotus aauiC -2t ia- 
Vniim tempora qqibm anuttamitr) fed 
Biotur- amiffi funt veloitares dircdW 
& tempora funt inversdut veiockHtes, qaia 
Pfgalet' loiflMdtact. peiwiamnf > wfc* 



t 

has qni tmiferflieti fiftera qoam prtniS^ 
mi, caaTeaMr» cig» r|fifteaii« moowa* 
tutt» fbm bii w irelodf8tet> hae dt is- 

rattone duplicatl vclocitatis. 

( t ) * RtSfkmis ihbi ttanii ffmbui 
e0 i» imflitMi rmhm Diammi. * Sintf 
globi aK]uiveloces , aeque denii , in eotiem' 
medio moti , ied diverfs {int carumlM»» 
metti, ftngslmur duo Cylindri eiufdem 
cnm iii Diametii j i8c cdam sequivelocet Sc' 
•qae deidi, reiiRtnifa qoas patiemar Cf^- 
lindri iin^lis raomentir eriwt utnumcrta' 
partiom m quas incurrunt > iili ver6 nu-- 
mwi panium funt m Quadrata Diame-- 
mnun : Std lacile Hqoet refifttotias- Cf*- 
Hndromm & glob&rum seqoivelociam >- 
ciufdem Diametrt , in eodem mcdio rflc 
io daiA ratioMi er» at refiftemia unius 
Cxlindri ad relilloDnam alierias » ita reii« 
ftentia uniur Globr ad refirtcntiam-dlteriusjt 
iunt ergo Globorum reiiftenutf Ot Qna^- 
— fliaiutroram. 



r 
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278 Philosophije Naturaau 

Db Mo-y^ B erigantur perpcndicula D , 
Tu Cor-jB C. Sirque B C motiis iJle to- 
voRDM. j 5c pcr pundum C afympto* 

Secund 



L^^^^ tU ^Z>; -/fB defcribaftit hyvcfe 
s.cr. vn.bola CF. ProdueatnT ad panr 

? R O P. ~ 

XXXY. 

PSOBI» 

VII. 




aumquodvisf. Ejrigatur p^cn- ^ 
diculum £ F hypcfbols occomhs 

in F. Compleatur parallelogrammum CBEG, agatur A F 
ipfi 5 C occurrens in H. Et fi globus tcmpore quovis £ ; 
motu fuo primo B C uniformiter continuato, in medio non re- 
fiftente dcfcribat fpatium C B E G per aream parallelogrammi 
expofitum, idemin medio refiftente dcfcribet fpaiium CBEF 
pqr ateam hyperbolx expofitum , 6c motus ejus in fine teif»po< 
lis ilUus exponetur pcr hyperbolae ofdinatam E Ff ami&i tno- 
tas efos pa^ FG. (<) £t refiltentia ejos in fine temporis 
ejufdem exponetur per bngitudinem B H> amifii refiftentiae par- 
te CH. Patent haec omnia per eorol. i. d* 5. prop. v. lilf. IL 
Corol. 7. Hinc fi globus tempore*T per rcfiftemiam R uni- 
formiter continuatam amittat motum fuum totum M : ideni 
globus temnore t in mcdio refiftcnte per refiftentiam R in du- 
plicata velocitatis rationc decrefcentem, (<^)amittet motus fui 

q\iod fitad fpatium motu uniformi M eodem tempore t de- 



fc^ Et rfjtjlftitla ejui In fnt &c. ^e- 
fil|entia fub inicio uhi vclocKat c(l BQ* 
cjcponatnr per eaadem lineaja» B tC. 
ttiu reSfteatui iant iit veJocitatmn qaa*. 
4l9tt«4itqae BC «d PE, nt velocitai fid» 
ioitload vLlocuatem in fine teinporis £ £ 
aA F E * ut B C ad iineam qua rcfillen- 
li^ expodt in 6ne temporis B E» iM- 

f oe liiwa foK ^-^. Sed ( fer thnr. 

4. i$ kjf- ) & ob fimilitadinem triangtt- 
lonm A B H> A |£ P, eft ^ C : F £ = A £ : 

ABsF£:HB,&hiacHB=|~.Qw 



re reAa H B expooet reiidentiam in £• 
00 temporis B£> & proiodd icAi C H> 
poitaB ami^am icflftenti» iUius qoM liiib: 
initio expooelMatf per lineam B C* 
( d Amimtimt& fm ^0im&9. Pm- 

mo us M in fins cemporis l refidua di- 
catur fB> & quia ( ex dem. ) T: t = A B : 
B£, fic hincT xt:T = A E:A B,ac 

pnriere\ M : m - C B : F E = A E : A B; 
crit T X t : T M : w , i nd:- h.ibetur m — 
MT . . , . . . 

MT _ t M 
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F&ii^cipiA Mathematica. 27P 

icri|>tum> ut logarithmos numcfi— multiplicatus per nu-TuCoi; 



PORVM. . 

^ LlB» 



oierum 2> 3oa;8yop2^p4 eft ad numerumTj;, (*) proptcreasgj,uj,^ 
qu^d area fiyperboUca B CFE eft ad re^bngulum BCGE 

Scholmm. yn, 



Sect. YIU 

in p R o p. 



Tn hac propofitioiie exporui lefiflieimam & rctardationem pro- 

je£liUum fphaBricorumip mediisnoncontinuis, & oftendi quod 
haec rcfiftentia fit ad vim qua totus globi motus vel tolli pof- 
fit vel generari quo temporc globus duas tertias diamctri fuae 
partes velo^itate uniformiter continuata defcribat > ut denfitas 

medii 

l)icaniiirAB=«,BC = i, Jit^x,AE W>—p 

F E= — « dMMonttnami CFEB^ t * \ . ^ 

* +* perbolica B C F E , CTt ad reoan^ulu.u 

irk , & wea ip(« C F E B = BCGE, «L.^-^ad~-* ^P*'*'*'^*' 

^priwBiA fi«Beiid»eff* winrcitodnkgiridiiiitti»wH^^^Y' 

— f£ «^* per loeariihmicam cuius fubtaogcm eft 

•me(cat fit#=o, fadlaemS. ^ Sc».^Pafr6 eiutileiii i»ui.eri loiviihiiii. 

« 4.« AtnCm Ipedet liutt ioenr ft in datl ratii^ 

SU fiimpca eil logarithnMt nttneri — , re( <8)& nurrerusij ;oi5Hjo>i55i4 eff 
defumptm ex logifUci ctajus fubtnngc* eft ^''«^''«hmus tmmct. denan. lumptui in lo- 
•tuta, r aut qu<5 idem U , cx h?i.erbo- g»'«hm.c4 «|Ut tubtai«e« dl unita, , 



»=o,iWD«i-j->eTadi.=i,&ided i±i i„ fta^ ^ 



2,. ~ Qaar^ aiM B C F Es It^arithmom ejufdem numeri nimptum tn 

' logarithmici cajni lutxaogei» eft Qoi-* 

^LT*"^* , ^ - -D nn c— tas , tel to Hypefbdi cujus diedtM cft 

Eft crgo arca hyperbol.ca B C F E ad ^ L±i « «1«, 

iedaogulumBCGE,ut*iL. — ad j^, multipUcetBr pif 
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zSo Philosophijs NatukalijI 

Db Mo mcdii ad denfitatem globi , fi modo globus 6c particuIaK medii 
Tu CoR-fint fumme claftica & vi maxima refledendi potleant: quodque 
'Kb^bk^*^ vis fit duplo minor ubi globus & particulx medii funt 
Secumd. i^finit^ ^^^^ ^ vi jcfledendi prorfus deftituta. In medii* au- 
SrCT. Y;i.tem cqntinuis qualia funt^iqua} oleum calidum » & argentum 
xxxv vivum» in qurbus gldbtnnon incUit miiiiediMe in camei €mik 
pBoac. particvdas fi^ftenciam genenntes» M ptemit tMdim psoxinia^ 
,VII. ' particulas 8c has premunt ailias fic alias , refiftentia cH ad- 
nuc dupio minoc. Gbbas utique in fauiafinodi mediis floidtfi 
fimis refiftentiam pafitur qua eft ad vim qua totus ejus moCm 
vel tolli polOt vel gencrari quo tc;mporp , motu illo uniformi- 
ter /(;x)ntinuato , partes odo tertias diametri fuai defcribat , ut 
dcnfitas medii ad deQfit«ueai glQ|)i« Id ^upd io f<P9,upiitit>MS po^ 
nabimur oftepdere^ 

rioposiTio XXXVI. problcma viil 

jifH^ 4i vifi i^Mrico per fir^eM in fini» fii&m e/kemk 



Sit ACD^ vas cylindricum, A^B ejus orificium fuperius,' 
C D fundum horizonti parallelum , £ Fforamen circulare in me- 
dio fundi , G centrum foraminis , dx. G H axis cylindri horizon- 
tip^rpendicu1ari$. jEjt fijige cylindrum gjadei APOB ejufdera. 
«ite ntitudinift cum cavitate vafis« 6c axem eunadem habere, 
6c nmfiMrmi cqm motu perpetuo defcendere i 6c pattes ejos 
upiam primum attingunt fuperficiem AE liqiiefeere» & in aquam' 
convctnaa jpravitate fua deflucre in vas; & catarafiam vd c<v* 
lumnam aqua: A^F£ cadendo formare, & per foramen 
^ F tranfire , idemque ada.quatc implcrc. Ea vero fit uniformis 
vclocitas giacici defccndcntis ut & aqua.'conrigucu in circulo AB, 
^uaiiia^uacAci^ndo calii fyo defcribendp aititudmcro///ac- 

f f) ♦ Ettefttfmitfcuhtndo altuuimtm lem cadeodocx abfraaioe IH fiiigala cMf 

JH. HJc igjr-^r liypoihcfi klcm praAm» fiiperficiei particuU «cqoirere potuiJTet, * 

•cfiin loco A B owt» lupetfictct «qoi deindc piiticul» aqa» ilo^oAB vi pro- 

coniiKi» CfMfCtnrj am awtttiiiitHifi fn* grwiuut cwicwio (eTe amtui atcra- 
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Pringipia Mathematica. 

■^qiiirere poteft; & jaceant I H 6c 
liG in diredum, 6c per pun£lum : 
/ ducatur reda K L horizonti paral- j 
lela &c iateribus giaciei occurrcns in j 
Jl & .L, £t vclocitas aqus ef- 
fluentis per ibnmen £ F( b 3 ^ erk 
qaim aqua .cadendo ab 1 6c cafu 
fuo deicribendo altkudinem Jl^ ac- 
qoicere poteft. (}') Ideoque pcr theo« 
rcm:ita GaUUu erit J G ad i<H in 
^iupLicata latione velocltatis aqux 
per foramen effluentis ad velocita- 

tem aquae in circulo /4 , hoceft, c r: 1t f n 
in duplicata ratione circuli P ad circulum £ F ; ( ' ) nam 
hi circuli funt rcciprocj ut vclocitates aquarum quse per ipfos 
eodem tcmporc & aequuli quantitatc , ada:quatc tranfeunt. Dc 
velocitate aquae horizontem versiis hic agitur. Et motus hori- 
2onti puraQclut I quo paites aquai cadcntis ad invicem accedunf^ 
dim non oriatuT a gravitate > Tiec motum horizonti perpcndi* 
cularem a ^ravitate oriuadum mutet > liic non conifderatue, 
Supponimus quidem quod paites aquc aliquantulum cohaerenty 
& per cohaerioncm fuam mter caden lum acccdant ad inviccm 
pcr mofjs Ivoiizonti parallclos, ut unicamtant jm efibrmcnt ca- 
xaracUoi fiCiii^ninpluces cataradas diyidamur ^ ied raotum ho- 

lizon- 




Dy Mo- 

TL COR. 
PoROM. 

StCDNO. 
StcT. VIL 

l' K O P. 

XXXVl. 

•vni. 



heMnt -horasntaljter ad csara^m vel 
cofaMiaui 4 « NF£ M fcoMuduiu 

C^) * erit qiuan aqua (per h)p). 

( h ) * Idetgm gtr Amtnuua <}aliUu, 
at. Uh. 1. 

(i) 271. Ham hi cirruii S:c. Quoniam 
aqioi per W9mcmtafdt»m A B N F E M , 
«edcm fem pcr tt aen tuerc lu.i^po.mtori ne> 
ceHl oft u( eadcm aqi»; qujntitsj per fin- 
aiu catarsdje (cCdeua axi IG perpe^- 
diculares , Cca pcr fingulot ciroiloe A B t 
M N , E F hori^ooti j arallflos codem tem- 
poce uuifesu. tiw 6, d^ta uu&Mtfc au- 
II. 



jor vel mincr a^unc oo/iii per circa!um 
AB quam pcr ctrculum M N tranllretj 
aqa« intet- tUoi ciroikc vel -imuRiercerei 
vd deorefreret > & caiaraAx figariin tni^ 
ttritf co.T!j Hy;<. ). Ouintitti \icr 
ctr^ulun) qucifili:)ec MN,<Lto ti'mi>ore 
fiucini- xqu it»;r c) ! .iiiri,' aqa?0| cb;ui b*- 
fiseft circ«il-Jt Mti, A. aitMado eH«qa4> 
lis longitudini qnam (iiprrficfrt a^dK 
M *>.' , cu;a vcljcir-;.- i i iiii- 

^x^miier pfonedieode eodeiu uotpo- 
re dtte de fe wfc ew ct fle longiitada flla «ft . 
«t aquz pcr circuluni M N flut-T;'; ve- 
iQcitiW C5« i<^> 1*)^ ideo^iuaux^ a^jux 

...... . . -ifce 
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Z^Z PHlLOSOPHIiE 
rizonti parallclum, ucohaellonc il- 
la oriundum, hic non confideramus. 

Caf. I. Concipc jam cavitatem 
totnm in vafe} uiarcuitu aqus ca- 
dentis AB NFE Af, glacie plenam 
eile» at aqua per gbciem tanquam 
per inflindibulum tranfeat. Et fi 
aqiia glacicm taniiim non tangat , 
vel, quod pcrinde eft , fi tangat & 
per glacicm propter fummam cju» 
polituram quam VAiexntok & iine 
omni refiftentia.]abatur) haec defluet 
per foramen EF eadem velodtate 



NatCralis 




ac 



per cifcalujn M N dato tempore ftiemit r 
eft ut dredi» M N & veioeitu eonjan- 

dim. Quar^ cum d.ua fit quantitas aqux 
pci fiogulos cixculos dato tempot e tianf» 



eootis f circnlot M N eft redproc^ 
iit velodttt wapm ^ per aplaift iiMiit 




17 Z' Hii itk conftttatif i,baiit eft ca- 
tanAc figuram geomecric^ defintre. Seeet 

M N axcm I G in P i (5c quia altitudo 
I F efl in duplicail ra:ionc vclociutis aqux 
in P , hxc vcro velocitas eft inverJe ut cir- 
Cttiut M N , & denique circulus M N c(l 
in latiooe duplicati radii M P , & ideo 

IP fMabiSaib jmwuiK ^gaAvi^M 



anvciia radii (en ordinatae M P j fire I P 

nt ^77,— , & idco M P 4 X I P , onantit» 
M P 4 

data Ell igitur airva £ M A , Hypeibo- 
la qaani gradus , afymptotos habens I G> 

I K , qujjus convcxitdtL-m obvcrtit. Pro- 

diwaiKiU arcus £MA^ <icai/mptgcuiIK 

i4 
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ac prius, & pondus totum columns aqus jIBNFEM HEMom 

impendetur in defluxum ejus generandum uti ^>rius, & fundum '^^ CoKm 
vafis fuftinebit pondus glacici columnam ambienda. porum. 

Liquefcit j:im glacics in vafc ; & effluxus aquae , 9"oad ve- 5^^^^^ 
locitatem, idem manebit ac prius. (•) Noii minorerit, q iia Secr. VII; 
glacics in aquam rcfolLita conabitur dcfcendere : non nuijor , P^o'- 
quia glacics in aquam rcfoluta non poteft dcfccndcre nifi 'tn p,og^ 
pediendo defcenfum aqus alterius defcenfui fuo gequalem. Ea- 
dem vis eandem aque effluentis velocitatem generare deber. 

Sed foramen in fundo vafis , propter obliqdos motus parti« 
cabnini aqus effhientis , ptub majus elle debet quam prius. 

Naffl 



adpaitetX in infinimnA5c fignra EAXXIG 
circi aiymptocttfii reulaxem I G* couu 
cnanftara dercribet ii infinitom ad p4rtet 

X, X, produdam i figura vcri EMAHG, 
hanc cacaraibe partem qux incra vas ABDC> 
couunemrj generabir. 

17 j. Tota catarad.1 E A X x B F, atqua- 
tur cylindro cujui bafis cft circulus E F, 

altttudo t I G. Sint cnim alcitudo I G 
= T, ordiBauEG=>, « Ikiea data^ & 
a 1 

(171)*=— ^i-j idcoquejr«=:a»aBqaatio 

ad Hyperbolam £ ^ A X. £t fi (emtperi- 
pben« cifcali cu}as radiai ell nnitaf j di- 
ca«ir'f» eiitdiadtE F ams: pyf, Sc 

z p d I 
tftJM^ 



cyliadmEGxzIOj 



Cikmverftfiijr= — , ac proindd d x = — 
catuatedeaieniamf jr jr i 

~ «d aiympcotum 



ttfquc X X prodiida> erit tEV. 



)C t G. Q^E.I>* 



( k ) 174. El MMbr iatttffl Pcndus 
^dem iotaffl columnx aqu« A B N F E Ai 
in deHaxam ejus generandam impendinir j 

attamen totum aqux motum non gcnerat , 
ciim mottls iliius pari pcadeat ^motu (ii- 
perficiei A fi , fo» ( perhjrp. ) eam ha- 
bet velocitatem quam aqua cadendo . 8C 
cafu (uo dercribrndo altitudinem I H ac- 
quirere poted. SeH totum aqua: ricHuxim 
mathematic^ confiderare polTumus taa- 
qaam genitum pondere aqas totiai > qas 
in cataradli E A X .\ B K , ufque :u! af) mp- 
totum X X produ(fld contiuciur, quz^uc «- 
qaalt* eft c> lindro a<^ueo bafl E F & 
lirudine 1 1 G * defcnpio ( 173 )• 

( I ) * Niw mimr trh auU gfackt m 
a^Kam refdiitj conyninir diJcenJtrf , .itnui 
ita aqux dc;c. niuni acccflcrarc , mn ta- 
mcn major erit , tjt-.ia gl.idcs in aqtiamn^ 
filuta , ob rea^lion-m aiflioni xqualu-n Sc 
contrariam , ntn potejl defceniert , niji im- 
feVundo defeenftim aqua nlttrrnu drfeemfni 
Jm njiuUtm. Idem igjtur manet ia 
toti ad deftendendum 8C per fbrameii 
E F ctHuenJum conatuj. At ejidcm •jis 
taf§dem tftut 0iientit veloeitstem generare 
tkbit. 
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DbMo- (tt) Nto particulA aqu» jani non- tranfeunt omnes per fera^ 

TuCoR-jnen perpcndicuhriter 5 fed a lateribus vafis undiquc confluen- 
^IBBR ^ ''^ f )ranieti converG;entes , obliquis tranfeunti motibus ;; 
S c KD ^ currum fuum dcorfum Bedentes in venam aquae exilientis 
StcT. Vll-Conrpinnt , aux cxilior cfl paulo infra foramen quam 'n ip(b 
XX** VI ^^^'^'^"^•'^^ ' exiik^nic ejas diainctro ad. diametrum foraminis ut 
fnoBL... y ad 6 , vcl y[ ad 6^ :uam proxirh^» fi mod6 diametros rc- 
^i. I, ^ dfmenfus fumi -Patabim utique teminam .pltoam piettenuem- 
in mcdio. perfbratam > exiftente circubris feraminit-.diameCn» 
partium . quinque oiUvarum* digttt. Et ne vcna aqu«; exilieml^ 
cadendo acceleraretur fic accele atione redderetur angoftior >. 
hinc hmmam non fundo fed l iteri vafis cHfixi fic, ut vena il- 
la csredcretur fecundum lineam horizonti parallelam. Dein ubi 
V is ac|ja plenum effet , aperui foramen ut aqua efflucret 5 & ve- 
nx diameter , ad diftantiam quafi dimidiidigiti a foramincquom' 
accuratifniii^ menfiirata , prodiit partium viginti unius qua- 
dragerunatum digiti. (!* ). Erat. igitur .diameiec.ft»aminis hujus- 



«1! 



H 




E\\;T. D. 



( m ) * SJmftnkula aqma &t. Oariir. 
BMtwi Benw^lms pa^agr- 3« Seft. 4**'' Ify' 
inifamMm. obrervavu partictdas ccrz 
||^.|(4iiK.a n^uis iiiaitamei itk cum aqui 
«» wle iiiovcri> 01 ^vfbrtffninis cmtro 
C iinminent> per liueam Tenicaleni H Gy 
«te.ceodant, alisver&oauwsntrinque poiits 
Bictu fc/S vc::ii.ali de ctndant primiun pcr 
linea> m p> o <|) fere iid iuodiiB «(^ae C D> 



iwrlihea FE« 9 Fieafim tnfieaim. Ita-- 
qqe vena aqq» exiliani EF^fe dnplics. 
de causl contrahitur ufqoe io e f .p<HiIo > 
iofra foKiiBeo £F. Prtma coiitradi(.nis • 
iHiQicnracftiKceleratio ffloiAt>>qu9 cm-- 
aibwftravibiis cadentibut conamanis efl, SC- 
qni nt nt mapr fit fx>Iocitat aqu« in lo« 
coinrcriuri c \ quam in fu.jcriore EF jqtaai 
CMm aqu^m eiie ia ft^ia maoemci ca0> 
demque proind^ X *7i ) tUiai q w w i i a in 
pCr lerticnes I. F 8c ef , fodem rempore 
cfflttcre luppommus^ lediio c i ctt ad le« 
^utiem E F in ratione Telodtadi aqMr* 
suloco- EF^ ad ejoiMrelocitatem in locO ' 
ef ( \fj) & idee (wBo ef, catterit paribos» 
rain T efle dcbet lc^one E F. Sectinda 
cemradtooia vcnat catiiai qnMnfislamhic 
coniidenK rNevToNW « dl-oUiqiMrai necar* 
p irtirularum aqose per liueas P E, q F , • 
ad foramcn EF tendfmiiun i hinc cntiii'> 
fit, uc-(ecliai'>ctiam omai arodcratieae 
motiis a gravitaie onl > parTiculse ■ aqia 
oonvergiiic > vcnamque coMTifham, atqoe 
ideo momm fuum accelfrcnr. 
( n ) * £r«t mm iimmm fci«mm» • 
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dattulan» wA- «Hamemim vtnm v» ad' qolmproxime. DbMo. 

Aqua-igitur tTanfeundo per foramen , convergit undique, 6c'r"Coii« 
poftquam tffluxit ex vafe , tenuior redditur convergendo , & ^lbmi 
pcr attenuationem acceieratur dbnec ad diftantiam fcmiffis di- §£^0^0. 
giti a foramine pervcneritj & ad diftantiam illam tenuior (°) Sect.VI, 
fic cclerior fit quam in ipfo foramine in ratione 2; x 2y a<i 21 

x^i icni r^ad^ia qtiamptoxim^, id^eft^^m^fuladtipMcatarationepl^^B^u^ 
binaril ad urotatem-circiter. ( i^) Per experiiiienta vero conftat VUL 
qii6d' qQamitas aqu9&» que per finasnen cirouliire in fiindd va- 

fl» 



0d it fa^ mf n u i m e. Hxc ratio tn experi- 
aienris couitauis fer^ msnet) li aqua e va- 
fe nnt amplo per exiguum ioramen lami- 
tae tenuilfi<n« inicul,iiu:n efiluat , licec in 
rafe miicetur aquz for^tinini incombeniit 
aUuido. £xferimeiua tll« itenmuK cele- 
berrim) Mathematid} MardABPelnrar lib. 
de (lartcllis ifc Datiitl B.ynmvliui lcc\. 4I. 
U^drodjnamicaK U«c lant IKunr. Mar- 
chianie verba pag. |S; f^. Frcclire an- 
»tem crit in-elligere , confirmari ex alla- 
*tis expcrimentis raticnem intcr diametrot 
•fbramiiuim & aqus contradz diamctroc 
*i viro liimm» J/mph NBvroitOj otam^ 
"'ifiiiflMH > oonftMMm» Iton tameii inS^ 
*ci« iverim percxigu^m aliqu.im diffe- 
■■yemiam iMcreHeimer comradionesaqua 
■eflBeatboK m ii wt i bBi fera minibur , & »- 
*^ine oomradiones e» nmjoribtis cffluen- 
*tis. Antei delcrrpci fbramints in laminft 
•*ferrca dijmcter ad diametroni aqui con- 
**ti«i^' itM in ci. raiiMie quam babet nn- 
*B M m fa-ad>4a $ .c6» Htwmaiatu 
••Yat o numeii jo ad 41. (ic nainirrj 
*Hlcm Irge , non femf^er contrahi aqux ve- 
ofU» omdunt vari»* contradioncs in ■ 
«•«que i «aiiir ira flif qw i tia^cflhmi obTcr' 
•vatSj quin etiara - Imc ifcMniiit referri 
«iilat quas animadvcrti ciifTererniat inter 
«tdiammot ad perpendiciilum lumptas, & 
«^«m«tror(eciMMiiimliaearai)ori7omi pa- 

"rilielam mcnl"is. Ar qujut.i fit difTcrentia 
<Mtucr 4qu2 conirai:liui.ei non <iu6m de> 
*tfihire i ncqoc ver& illa lCcwiottMM ■ ra- 
•tio ioter «Uameimm- fcraminis ^ contra- 
•Asaqnv diametram fnnri debet cen prc» 
*«dr.4 » um ipfe virfummus in citatoopcre 
*JiaKiube4i( cxiftaotc c]m>^ ncm^ a^m«' 



«contra^ ( diametraad diamMnun fem- 
«auoii tt j-ad , vei f & \wi* Sc 
qaaapfOKinii fi nH)d& diametros re- 
«dU dimenfos lam. » Bernoulliuf vcrA 
«Seft. 4. para^. 7VIhk habct; Imcrim 
«afruniptis lamini tcnui , valc amplilG- 
'*mo > foramine, ad 4- vel 6 iioeai io 
<Miametro alTurgente , Iblet ratio iiiter- 
"foiamen Sc. Sc^liorrm vs;ni contrada 
"non multum rcccderc ab ili^ quam Ntw- 
"roNL's ftatuit. » Verumutriafqae.aucbo-' 
ns expetiinema demoniban^ tatioaemil* 
lam^ dtkmetri vencroomraS» ad divme- 
trum forammis multum variari j fi pcr 
oblongos varizque figurs canales j noa 
verft ex fimplin foraminemtenoiSnii la*' 
mini infculpco^ vafe tSim aqua. 

(o) ♦ Br eeltrior fit qttom m ijfo fa- 
ramine. Nam velocitites- lunc reciproc^ ' 
ut circttU peraoes a^ia codcm tciapoM ' 
tr infit ( Z7I )» arenli vcf^iiitt in ntloaedi'' 
plicatl diametrorum j & ideo rclocitasaqMi ' 
per lcdionem circuUrem vens comiawb : 
tranfcuniit ed ad v«locitaMB'-afaB*pcr ' 
ibeaiaen efflacntis ut x tf ad zi x ai' 
Itfic cfljtfzf ad 441 ; qujd ntnimquedi- 
vifum per 37 dat rationcm 17 ad IZjVd'- 
utramiqae divifum per 44f, dat rattonca 
1 .4 1 5cc. ad I j cft ♦eri Ri^B bifl«fi naoie- 
ri < .4 « 5fC. , eft ergo velocicas aquxper 
venam comradamad veloctiatem per fo> 
ranie»ia lanani fi4i«r " " ^ 



(p) Ffr eirperimma vtth confUt. D«- 

ti qujntitate aqi^jt per daturn foramen 

len per datam vens comra^ Softiotieai 
dat»Maip9ia cflKodo ^ 8li»ttiod- 
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fis faclum, dato tcmpore cffluit , ea fit quae cum velocitate 
pra;diaa , non pcr foramen illud , fed per foramen circulare , 
cujus diamctcr cft ad diametrum foraminis iliius ut 21 ad 25-, 
eodcm tcmpore cfflucic dcl>ct Idcoquc.aqua illa efflucns ve- 
locitatem habet deorfum in ipfo (btamine quam gravc cadendo 
&cafufuo (1) dcfcribendo dimidiam altitudinem aque in va- 
fe (lagnantis acquirere potcft quamproximc, Sed poaqoameri- 
vit ex vafe , accclcratut convergendo donec ad dilUntiam a fo- 



CM fnqwitrar. Qaaaiam data aquae quan- 

titas xquatur lylindro vcl pri:maii cujus 
baiis cA foramen datum aui venc con- 
trads («ftio » Sc drioido Tpatium qood 
aqoi tempore dato ( lim veJodtate 
qtiam tn (oramine aut vetix Sedione ha- 
bet , uni!. iriiiicr progrcdiendo deCcribe- 
W , dividitur qMautiias aqujB daia per 
foramifiii aot SeAionit vet» aream , Sc 
quoticns crit rpatium quod aqua dato 
tciiiporc uiiilormiter progredieodo dclcii- 
betct j Mqui itd iiota m aqoa velocitas 
cajoi diipidiam ed altitudo ex qoi cade- 
nt debmt ot eam velocicatem acquireret. 
Sl( jam a aliitudo quam corput grave tem- 
pore minoti luiiut lecnodi iiae refilieotii 
cadendo dercrifaic » v Tetodtat hoc caffa 
acquiflta , & idco i a fjutiuni quoJ vc- 
lociute unitorttii v icmjwre minuti unius 
fecmidi defcribi poteft ( |a r. ) fit i 
alfitudo aquz in va(e ft^namiij t ccleri- 
«a» quara gravc per altiradinem h fine re- 
fiflcncid cadendo acquirii , & / Ipatium 
quod cum celeritate c unifbrmitcr pro- 
gredicndo tempore minnti aniaa fecvndi 
cefcribcrct , crit a : i =: t> t : f c ( i.S. lib, 
1 ,) & 1 a:s — v: c {^<i. lib. i. ) idcciquc 
=44«://i und^habctar/^r;; 4 d 6, 
A <i>. Si igitar aqua e vafe per 
vetiae comraAa; SeOioaem effluat cum ve- 
Jccitatc c quam gravc cadcndo & cafu 
fup dcfcribcndo altitudincm b aqqat in 
Tafe lU^aantit acqairit » fpatinm / qood 
CX qaaniitaie aqtl» tempore mi.iuri unius 
lecondi 4 vaft effluenti? , ut lupr.i didum 
efl , habetur , debct eirc squalc ^ a b. 
Uipc li altiiudo « , fit .pedum PariC 44, 
ertt/r s 5tf qaseelliplii regula quam 
A ia Moanai. Acad. PapC ao. 



lami^ 

I7JO. tradidit. At fi aititudo a pooatur 
cflc pedom Parif » 1 ^&u 471. lib.' 



i-)tm$ tz^^h. Ver&m oc 

vafc rtdgnancis altitudo ^'c . ulociiaa pcr 
foramen ediuentis quo tempore experi- 
meoomi capitarj eadem ad -Tenlam ma* 
neantf at oporict, u;ur.:.iri potflt vas fa- 
tis amplum exiguo po iuiumloramine, vel 
fi vas pauI6 arrgurtiuf adhibcilaff« «— 
aquz^ afiimdt ^pcrn^ debet qouwmi per 
inferiat lamea effluit , & cavendam eft 
nc affufa aqua cum aliqao irnpetu cadeo- 
di extimam aqiiSB in vali: ftagnantii Itapcr- 
ficiem attingat. Qiubut antem arttbos id 
poflit effici fcth exponunt locis fuprk ci- 
tatb Marchio Pa/rau/ & VanUl Btmoid' 
Vw qucs leiflor confulere poicfL KsUf 
mcn his adhibitis cautelit > velodlts oqim 
p«r venz ooamdB SeAioaem efflaenm 

paul.j minor i>cr eN;icriinf i:!a quam pef 
ijieoriam nivci.itur , quod variis reflHeO- 
liis tribucndum efie vidctur , Sc oerid I|. 
luOr. Marchio foknus , ciim in libro de 
Cafteilis pag. ^4, opinatus Eiiflet vebci- 
tatem illam in cxperimentis vnlJe erte 
minorem quam in thcorilj.planbus dein. 
dc cxperimentif td calcaloc cevocatis prio- 
rem fenienuam llianvtt to F^ftoH a4 
Marinmium. 

( q ) DefcribenJa dimidiam akuudintm, 
Velocitas quain corptw qnodlibet gra- 
ve , iine reiiftentii cadendo & cafu fuo 
defcrtbemlo dimidiam aMradinem aquz 

in v.ife (l,ignaiitis acquirit , ert ad veloa- 
tattm cjus per totam altitudinsm aquas 

codeodo «c^aaliiaa ot 1 ad & ( »8. fib. 

1.) 
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ramine diametro foraininTs prore aequalcm per\'cncrit, 6c velo- De Mo- 
citaten\ acquiliverit niajorcm in ratione fiiDduplicatu binarii ad ^"^°^* 
unitatem circitcr; quam utiq-jc jrrave cadcndo, 6c cafu fuo <^^"^l*bbr* 
fcribcndo totam ^titudincm aqua; m vafc llagnantis , acquireresjcuND. 
potcl]: quamproxime. ^ Sect. vii,' 

In fcquenttbus igitur diafneter vena defignetar per feramen^^'^^ 
iUad minus quod vocavimus £ F. £t plano feiaminis EF pa-pBoai^ 
lalldum duci intcUigatur planum aliud fuperius VN)7 ad difbn-^^ * 
tiam diametro' fetaininis xqualem drciter foramine majoie 
ST pertufum ; per quod utique vena cadat, quse adaequate im- 
pleat foramcn infetius E F, atque ideo cujus diameter fit ad 
diametrum foraminis infcrioris ut 2j" ad 21 circiter. Sic enim 
vena per foramcn mfcrius pcrpendicularitcr tranfibit ; fic quan- 
titas aqux effluentis, pro magnitudine foraminis hujusy ea erit 
quam felutio problematis polhilat quamproxime. Spatium vc- 
fo 9 quod planis duobus & vena ca- |^ j * 

dente dauditur, pro fiindo vafis ha- y^ .];^ 
beri poteft. Sed ut folutio problema- 
tis fimplicior fit & magis mathemati- 
ca, pra:ftat adhiberc planum folum in- 
fcrius pro fijndo vafi^ & fingcrc quod 
aqua quae per glaciem ceu per in- 
fendibulum defluebat » 6l e vafe per 
fecamen £ F in plano inferiore nc- 
tum egrediebatui; motom fuum per- 

petuo 




m 

1. ) Sed , ex rupitdlenft , TdbatM aqn« grave per dlmidiam ahiradinem aqux fl». 



pcr vafis foramtn trjulcuntis eft ad vc- 
locitatcm per vens coatmCla Se&ioaeta 
flaentis , id eft> ad vdociiatcm quajn gra- 
ve c4dendo per totam aliitudinirm aqua; 
. in ▼a(e (Idgoantis acquirit > in cidem ra- 

tioi» JI4 9AV*i TclBdai gmia 



f nands cadrndo acqdrit i aequalis eft wtm 
iociiati aquz pcr foramcn edljcnris , mo- 
db tamen aqua pcr (imjjlcx toramen io 
trnuilBmd lamini ia^^lum , nt Slglk t* pq^ 

litum cil^ efluat t V4ic. 
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petuo fervet, &c glacics quieteiTi fuam. K_ 
In fequentibus igitur fit S T diumcter^ 
foraminis circalaris .centro ^ delcrip- 
ti pcr quod catani^ •efH.ukiex yaGs 
libi aqua totain valc jBoida-cjlt -Et 
fit diaineter -fiMraininw per qood 
cataia^ ^endo adflequat^ tranfit » 
five aqua cxcat .ex vafe per •foramen 
illud fuperius ST, five cadat per mc- 
dium glaciei in vafe tanquam per m-' 
fundibulum. Et fit diameter foraminis fuperioris ,ST ad dia- 
interioris E Fut ay ad 21 drciier, 6c diftaniia per- 




menrum 



pendicularis jnter plana feraminum cqualis fit <iiametFo forami 
ais fliinoris £ f. "Et velocitas aqu« e <va(e fwr ibnanen ^7 
exeontis /ea erit in ip(b foramine deoifum quam eovpus^eii- 
do a.dimklio aliitudinis 12 «cquirefe poteft : velocitas antem 
Catara^ utriufquc cadentis ea erit in foramine £ Ff ^pamjcai^ 
pus «akdendo .ab ^tutoe tota i^) acqutiet 

Caf. 



lOTani dqo «qaalia ABDCo abiic> io 

qucrum primo ^lacies omni» 5n aqur.in re- 
ibluta & XI altero gLicirs quieieia 
fuam conrcrvet , ut aquj cdiat iidai 
,a b n fc m fcrtnando cffluai pac ibt^roea 
e f Std^ioni ven* comrafl» i fbraminc 
JEF cxili« luis affjuslv \ & lcco vafis ABDQ 
in probiematit iolutiooe (hUtuui poteric 
vat akamm ai%d c, in' quo aqi» per la- 
mcn ef effluemis ladem cft vcJccita* 
qaain aqua i valc AfiyU C cjiilicQS ha- 
iet ip SedHooe vca« cofitfatej eit^effi* 
.qoe proird^ aqos quamiiat in licri-jxuna 
«npenditur , & propferei iifpm aflu* poo- 
duc funtlo incmnbit iii utroquc va;t;. Quo- 
tuameniiB catar^A» abuiem f;gura Sc. 
hai (Scttod&m qoam oqua «at<inicU itii 
movctur ooFta funt , proWimatis loluuo 
& facilior & oi<*g>i mathrjnatiLa iict, (i 
joco vaftf 4B.OC AwnM fiibttiiitaiir 
Tas a b d c. 
( g * ./cfiiira». Uw 9( fuiir^ dor 




CE0F Jl 
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Principia Mathematica. 2.8p 

C^f. 2. Si foramcn E F non fit in mcdio fundi vafis , fed DeMo- 
fijiidum alibi perforetur : aqua effluet eadcni cum velocitate ac ™ ^^^' 
prius, fi modo cadem fit foraminis magnitudo. Nam 
majori quidem tempore ddcendttadeaiideni profiinditatem ( OSbcuND. 
per lineam obl!<]uam quam per lineam perpendiculaiem» fedsicr.vit 
defcendendo eandem velocicatemacquiiit m utroque cafii > (" ) xxxvl 
ut Galilam demonftravit. Piobu 

Caf. 3 . Eadem eft aquae velocitas cffluentis per foramen in V'*Is 
latere vafis. Nam fi foramen parvum fit , ( * ) ut interval- 
lum intcr fuperficies B &c K L quoad fenfum evanefcat, 6c 
vena aqu£ horizontaliter exilientis figuram parabolicam effor- 
met : ex ) latere re£U> hujus parabols colligetur, quod veloci- 
tas su|us effluentb ea fit quam cotdus ab aqu« in vafe fiag- 
muitis alcitudine HG vel JG cadenao acqdiere potutflet. Fa- 



(t) « fir limm mftm. ta bM 

Tecundo cafu pan aqux pCT filMt ad 
fbramcn obliquas deicendit. 

(\>) * Ut CAlUmu iumi^wk* (ti* 
& 85. lib. I. ), 

(x)i7^.* Vt imtrv^Jttim bmr fupfrfjciet 
'AB&KL. I H cft ad IG in ratione 
quadrupltcati diamctri E F ad diameunuii 
A B ( 17Z ) > aut qood tdem efti in n- 
tione duplicr-^ ?.rex tirculi E F ad areafll 
ctrculi A B ; idco^uc ti raiio £ F ad A B 
parva Cu , niinor adhuc erit ratto I H ad 
I G« & H G| IG eiaal id renTinnKqttalec. 

( 7 ) * fir Imirt rtth kiim fteMs^ 
Aqux gutta <} loco D, lectindiim dircdior 
nem quamUbct DT exiliat cum ei velo- 
dlMC fUm pcr altitudiuem B D cadendo 
Mqitireic poteft, dc tublatl medii refiftea- 
cij, defcribat parabotam D N Z, cujai vei^ 
tex tan^cns DT , 6c diamctcr D Hfea 
verticalis BD prododa (^o. lib. x.)} c»> 
piarar abrctfla D H wfmlktiMM B D, 
ducaturqur ordinata HZ> qni ttngentt 
D T p ir.iilt;la rrit, & quo tempore gut- 
ta aquc vi gravitatii cadendo aluradinem 
fiD vel D U deliaribit vmhnai illi ve> 
lochate qoam cala per B D acqoifivit > 
defcribit longttudincm HZ ipfiusBD vel 
J) U du^lam j CiQ.Ubf x. > JLau» t^JS^ 

Tm,XL 




Parabolae DNZ> Mfdneosad diametnmi 
112 a 

D U eft "gH"^ '^' '^^"'^' 
qnec{im ritHZ=tDH=tBD, iaui 
redum eft 4 B D. Igitur ahitado B O 
qnam aqna cadcndo defcribere debct ut 
Telodtaiem aoqnirat cum q^ol i loco D exi< 
Ut> cft qnana pan latetu ttOa ad dia< 
amnn OH («iMbDNZ fciiiiMiBMt 

Oa 
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290 PHILOSOPHIiE NaTIiRM.IS 

Da Ma- tto utique cxpcrirricnto invcni q iod, f; altkudo aquju flignan- 
TO CoR- fupra foramen cffet vigind digiiorum 6c altitudo foiami- 
poKUM. j^jg («^p^j^ planum liorizonti parallelum cflct quoque viginti di- 
SscuND. gitofamf vena aqu£ profihends inci.deret in planum iUud ad 
Sccr. vii.diftantiam digitorom 3 7 circiter a perpendiculo quod in planum 

illod \i foramine dcmittcbatur captam. Nam fme rcfftLntia, 
P^o^bl! vcna (■) incidere debjifiet in planum illud ad diflaniiam di- 
yiu. gitorum 40» cxiftente vens parabolicde latere re^o digitO' 

rum 80. 

G?/? 4. Quin etiam aqua effiucns,fi fLirfum fcratur, eadem 
egrcditur cum velocitate. Afccndit enim uquae txiiicntis vena 
parva motu perpendiculari ad aquse in vafe ftagnantis altitudi- 
nem GHveiGlf niil qaatenus afcenfus ejus ab acris rcfiften- 
tia aliquantulum impcdiatur; (^) acproinde ea effluit cum vdo- 
dtatequam ab altitudine illa cadendo acquirere potuiflet. A- 
qua? ftagnantis particula unaquaque undiquc premitur xqualitcc 
(per prop. xix. lil^. 2.) &l prclTioni ccdcndo aquali impctu in 
omncs partes fcrtur, five dcfccndat pcr foramen in fundo va- 
fis, fivc horizontaliter effluat per foramen in cjus latcrc, fve 
egrediaturin canalem 6c inde afcendat per fcramen parvumin 
fupcriorc canalis parte &£h]m. Et velocitatem qua aqua eifluit. 
cam cfle^ quam in hac propofitionc aflignavimiiSy non fofitm 
fatione colligitur, fed etiam per experiinenta notiffima jam de- 
fcripta manifcftum cft. 

CVt/ 5-. Eadcm cft aquje effluentis vdocitas, f \ c f^jnira (b- 
raminii lit circubns. fivcquadrata vcl triangularis aut alia quae- 
cunque circulari aqualis. Nam vdocitas aquac cfflucmis non 
pcndet a figura foraminis, fed omur ab cjus aiuiudine infia pla- 
num K L. 

CaJ, 6. Si yafis jiB D Ct^ infeiior tn aquam ftagnantem 

im- 



C 7 ) * TnciMre ithuifet in ftautm U- 
Sit cnim ( in Jig. no!m jHperiirii ) 
altitudoB D =:D H digit. zo, & ^uiafi D 
cft pan qaam laterit re^ paiabete DN Z, 
^nain aqui Gn^ rclillcntii dercribctet , U- 
tsi illttd (cciiuu cH (ligii. 80 j & gc<ljuurr 



ea H Z iqu.i'!? X D H crt ciigit. 40. di^ 
fcrroiia 5. digit. iDter diSantus 40. dC 
37. digic. rci:IUTi'.iis tnbutnda cli. 
(^») * Ac frcim ta tfpuit tam veladi/t' 
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PriNCIPIA MaTHEMATICA. 2j?I 
immergatiir ^ sdtitudo aqus ftagnantU fupra fundum vafisfit DeMo* 
GKt velocitas quacum aqua que in vafe cft, effluet cer fora- '^^ 
men £ F in aquam ftagnantem, ea crit quam aqua caG<,ndo & ^^f^^ 
cafu fuo defcribendo altitudinem JR acquircre potcft. Nam Sicv>d. 
pondus a,:]ux omnis in vafe quae inferior cfl: fuptrticie aquaE fta- Sict. YiL 
gnantis, fubfl;nebitur in atquilibrio per pondus aqujtj flagnantis, xxxvi 
idcoquc motum aquae dcfcendentis in vafe minim<^accc!crabit. p.R oat. 
Pateblt etiam &. Iiic cafus per expcrimenta, (^) mcnfurando 
fcilicet tempora qmfaus aqua efihiit» 

(^)Corol.r, Hinc fi aqux a^tu- K I L 

do Cy^ producatur ad K", ut fit 
ad CIC in duplicata ratione ares fo- 
raminis in quavis fundi parte facli, 
ad arcain circuli y^B : velocitas aquae 
efflucnt;s ae ]u.ilis crit velocitati quam 
aqua cadendo 6c cafu fuo defcri- 
bendo altitudinem IC Cacquirere po- 
.teft. 

i^) Cgrol, 2. £t vis, qui totoi 
aqux exilientis motus generari poteft, aequalis eft ponderi cy- 
lindric3B columnae aquae, cujus bafis eft foramen £ F, & altitu- 

do 2 G / vel 2 CK. Nam aqua exilicn?, ruo tcmporc hanc co- 
lumnamaquat, pondcrc fuo ab altitudine .G /cadendo veioci- 
tatem fuam^ quaexilit> acc^uiierc poteft. - ' 

Cor. 




(b) * Mtnfurando ffiHce$ urvporj qm- 
ttir aquj effJuii , 6c qua;]titaiCt,aquse ii^ 
dem cera[>oritiUs ctducniif. 

( c ) * Cor. I. hRCC per ooc xtlri^ 
caf. i"-". ac 

( d ) * Cor. z.' De hoias rorollari! 
Vfriiate diu inultum^uc dirputaium efl in- 
tet Cctnittni Rii(atum > DjnttUni Btr- 
maidUum , Pctrum Anto::mm Michelot- 
lUm > J.icobt tii Jimnum , aiiofque erudiiii* 
fimot virc«. C'iii\ entm in primJ pnfitn- 
pi;rum c iition.-, KEwroM,s, rotjduin ob- 
iervat4 cooindione vcn^ej lUtuiOetj ?im 
tpi wm ma exilicmit monii genenri 



potdl ) aeqnatem efle ponderi cjUndncx 

columnat nqute, cuju^ b.ifl; t\\ {btamfri E F, 
£< altitudo G I , £c iii ;ccur.Ji cditioiie , 
habitil ratione vena cotitr;idlj:> viniillani 
tluplam fccillet , prtorem vis itJius meti- 
(iirara adverlw CoRUtem Rkcmmn ic hh 
rlmtm tucbatur cum Mi^lo.to Danifl Per- 
nouUiut , quorum Diflertationcj viJcrc cft 
iii Exercitationibus Mathcmaticis ijuas an. 
ffi^.Vi/iitia editx funt. Yeriim Damel 
BerncuUiut paragr. 9*- I Hjdroiy., 
narntcx pollcriori fcnientix N^^wto .i n\ 
iyfrafatur : (*illa Tententia a me o!im 
fOt 4iUs fiik jfflpooizta t i6 aliis rar* 
9 o > *^ 
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DsMo- Corol. 3. Pondus aquae totius in 
GoR^ vafe 5 D C eft ad pondcris partcm, 
]K>sii»L qjj,^ dcfluxum aqua; impcnditur , 
kcvll. ^ fumma dcculorom AB6iE¥ad 
itcT. vii.dup1um ciiculum E F. Sit emm 10 
P « f • mcdia piopottionalis inter JH 6c JC; 
6c aqua per foramen E F egrediens , 
<Iuo tcmpor'^ gutta cadendo ab Idc- 
fcriberc poflln altitudinem iGja;qualis 
crit cylindro cujus bafis eft circulus 
£f 6c altitudo eft 2 IG, id eft, cylindro 

cujus bal». eft citculus /fBdi alntudo eft 2 lOf ( « ) nam circulus 
£f cAadciiculum ^i^tofobduplicajarationc aldtudinb Jif adal- 



XX vVI. 
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V sV 


/ 


1 rit 



«los ronBrmatik Nnae a«tem poflqaam 

"hanr aqunrum motarum theociam inedi- 
«Uatiu liim > li$ ic.i dirimcnda tnihi vidc- 
<<tur ut cum a.)u« ad motum unifornem 
upcrvcneriat; qoB qtv4fia H^pottwfii eft 
«NBirtotti ) totic rrdd alnra<)ine » G I> vii 
«illa di-Hniarur, (cd ab itiitio flcxils , ubi 
«vclocitas adbuc nulla efi , vis fimplici al- 
«tini&u G I lerpondcat ) moxque creA 
«ccoM votockata , fimul v« aquam ad ef- 
«flaxmn aniniaiii crerrat , Sc t?adem ad 
««eam roagnitadinem exfar^at quam Niw» 

«TO.Mi't affigBavit Redi etiam lil. 

*Sutst$ir , cnn qoo mihi 4e hoc argiuneo- 
«to rts erat , interrogatus , undd vii iila 
«*du; Ix aqaamm altitudini convenieni ofi- 
"ri ;'C :f,t , c«ra oLturito orifijcio , gutta 
«cidi-m imminciu vi fimplicii altitudioif 
«orgcri manifefld appareati Ye(pon£tdi& 
"tingucndum cflc flatum quietii i flam mo- 
"ttU. » J^m Tcro hujus cor. x. demoo,- 
ftrationem dedimiii(fc74. )3aIiaflKi qam 
{jnnoNus indicat » «pofiKiant CtaiCi 
Vtewa in cit«is fiiereitjit)on'lntt , £»• 
J^luiu Mjtifrtiiut m a^liiot itiorjbus ad 
caj>. 1 . otadaius GuilAmim dc natura ila- 
«lonm ( quo.! FrT -Iarum opus poft fata 
fnmmi viri, €l.;rur. Fratres GtAritl Sc He- 
rMHtttt Mixnfredl an. 1735. Bononix cdi 
curaruni.) IH 1,1 .. lr.itio fic potcfl cxponl 
^iia K«)|Ot( cjflifl^ aysK4 



atqnatis k(l Ibramini E F . & altitudo G I 
vi pondcris fiii c irfi ndo ililtribcrct alii- 
tudinem IG, & vrlocitatcmaquje cxilien* 
tit acqutrcKt ; codcm tempore i ibrami* 
oe £F efiiueret aqna: qaamicas SHpalis al« 
teri cjliadro aqneo , cnjas bofii cft Ibnh 

men E Fj & Iqnkjiiado i G I( JO. Ith. r. ) , 
idcfl, cy!indro prioris duplo } & idedob 
vclocicatcfn quamcylindras per ahitudineoi 
\G, cadeodo acquirit> aqiulem volodttti 
aqos exilientis, qtuntitas oiotdf initlocjh 
lindro vi po:idcri: rjiircl ni fylindri gcnita, 
eft ad quantitatem mottis codcm tempore ia 
aqol exilientc produAam ut i ad 1. Sed 
vircs unifctmcs quibus cylindri cadcntis 5c 
aquac cxiliciitis moius gcneramur , runt ot 
mottts quantiutcs codem temp.rc k viri- 
iitn illis Eeiiim( if.Iifr. 1 ). Qoaie poR- 
Aii cylindri «qiw , oofni iNifiiellfrraiiNii 
E F , ^ altituc^o G I j eft ad vim qulto- 
tus aqux cxiiientis motoa geoerari poteijt 
at I ad » , & proindc hoe f ii «qMlii cft 
oondeti cjlindrics colanin» aqpw ojp 
oalit 5c fbranrn E P & aJtitndo xGt». 
Q. E. D. 

( e ) 4^ Uim tnculus E F tfi sd tirnt* 
hm AB) iHftAiUflkmi rmkm dumiim» 

11/, ei j!!i:r,'i,u;n 1 G (pcrcor. 1.) ii 
tj} , in J,i/:flici rati -r.i- rrfdut ^K^^ttttXAlit 
iO) j .' ii't::ttdintm J C , idecque t.iLlum cx 
IMCiilQ ▲fi iaalliaviioctBi 1 1 Q «noaie eft 
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PRINCIPIA MaTHEMATICA. ip^ 
litudinem IG, hoc eft , in fimplici rationc meSix pro^^ortio- DkMo- 
nalis / 0 ad altitudinem IG : & quo tcnipore guttA cadcndo '^" CoR* 
ab I defcribere potcft aldtudinem IH, aqua egredicns )x- ^l^ber 
qmfis ertt cylindzo cujus bafis eft circtilus AB U akitodo eilsecui^p. 
A IHi quo tempore gutta cadendo ab J per H ad G de-'SECT.VL 
lcribit altttudinum difierentiam HG , aqua egrediens, (s) idi''<^' 



XXXVL 

R V U t. 



eft, aqaatota in to^do ABNFEM aequalis erit differentise cy- 
iindrorum, id efl , cylindro cujus bafis eft i? 6c alritudo VJll. 
2HO. Et propterea aqua tota in vafe y^BDC ed ad aquam 
totam cadentem in folido ^HBNFEM ut{^) HG ad 2 H(9 , 
id eft, G ad HO, kulH-^IO ad i I H. Scd 

pondus aqus totius ifi IbltdD AENFE M ih aqus defluxum 
( >) im^nditur: ptoinde pondus aqme tottus in vj^ eft ad 
pondens partem qu« in defluxum aqus impcnditur , ut JH-krlO 
ad 2 I Hf ( ^ ) atque idco ut fumiiia dxculorum E F 6l A B 
ad duplum circulum EF. 

( ' ) Corol, 4. Ec lunc pQndu& aqus totius in vafe ABD C 

eft 



ISi^ «K cbcBilB EF ia a!t?rad!Min 1 1(7, 

iut> qaod tdem el\> cylinH.rus cujus bafis 
cft ciiculus £ F & altitudo i 1 G> xqua- 
mr cylindro cojus bafii fft df CoImi A B 
tc altitado 2 lOc 

( f) * JB^maHt trb eytinAn ntpu b^^t 
rjl circultu A B & ditiiudo 2 I H. Eadcm 
cniin 2902 ^Uitottta* codem tempore nw* 

ptt drcaloi AB, 8c ( 771 ) 
«inantiias aqux per circulum A B , iran- 
(raniis eo tempore quo gutta cadeado de- 
lcriWre yoith a'tiradijicm I H j aequalis 
cvtt c)rlii>dro aqoco cujus t>afis eft ciiob» 
1m A B «c attitwlo 1 1 H. ( 30. lib. i.). 

( g ) ♦ H eft aqua tfta. Nam ex iis 
^uae aute caf. i . dida l\ini , manifcftum 
«I ai|naiB totam piaedi^ IbHdo contro- 
gaiBf pcr foraroen £F eodem tempofft 
rflhere , qno a<]uae gotta vi gravitnii Sam 
^ loco I pcr H ad G cadndo defoibit 

allitudtnem H G. 

(h) * UtHGadx HQ&t. VoIiliMli 
aquc in vaie A B D C contcntai zquatur 
capaciiati raiis ieo cylindro cujus bafis cfl 
circulus AB, & altitudo HGi & prcp- 

«cxca ayu tou ia laft ABDC^f&ad 



aqqameotaai caANMra in (btidoABNPEM» 

ut H G ad 1 H O ( ex dem. ) , id cH > ut 
H04-0GadxU0,& quia ( pcr h>p. ) 
IH:I0 = I0:IG = 10— IH:IG— 10 
= HOiOG, erit UO^t-OGi aUO= 
IH + IO}»IH. 

( i ) Jnifr«liMir> ot prabMBB dt ini-r 
liocar. I. 

( k ) * ^ue uki m /mmm civHiK 

rum. Quoniam enim {fer hyp. ) efl I H 
ad IOutlOadlG,en1ctiamIU+ 10 
adtlH utIG-fI0ad2l0>red(e« 
■iod& dtaa. )cirtalai A B eft »d ciicBlttitt 
EFoiIGadlO» idedqoe ftnma ctv> 
calorunt AB & EFad dup!iim circalni» 
EFutlG + IOadzIOlcuutlU-^IO 
ad a I U. Quai^ patet proponium. 

( 1 ) * Car. 4. Poiidut aquae totius in 
Ta» ABDC fit P pcnJeris illius pars- 
qux in defluxum impcndicur fit p dc hi:>c 
f—£> pars ponderis totius qux lunio vafi» 
feu plano «qnali dilferemic drcnionm 
CD & EF fuftiDftur & in dcfluxunnoiv 
impenditur. Et ( otr cor. 3. ) em P : p =. 
AB + EF:iEr, ac proiniwP: F^v^ 
AB-f £F:iLfi— £r. 



»7f. 
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294 PHrLOSOPHliB NaTURALIS 
DBMo-cftTd ponderis partem alteram quam fur.dum vafis fuftinet, ut 
Tu CoR.fu^nia c«culorum yiEi UEFid cUifcccnuam corundem cu- 
Tipi,culorum. •. 

SECLhD ( " ) ^'''^' ^ ponderis pars , 

SicT. Vii.qiiam tundum vafis fuftmet, eft ad n p 

vviv'i ponderis partcm altcram, qu« m dc-. ^ ■ 
PaoBiI; fluxumaquaEimpendxtur,utdiffcjcn- 

tia circulorum B & £ f ad duplum 

circulum minorem E F, fivc ut area 

fiindi ad duplum foramen. 

( ") Corol. 6. Ponderis autempars, 

quafolafundum urgetur, eft ad pon- 

dus aqujj tciius , quae fundo pcrpcn- 

diculariter incum.bit, ut cuculus AB 

ad fumma circulorum ^ B Sx.EFf ^ - 

fwc ut circulus ABtA exccflum duph circuU y^B fupra fon- 
dum. Nam ppndcris pars, qua fola fundum urgenir, eft ad 
pondus aqus Stius in vafc, ut difFcrcntia circulorum £ & 
Fadfummameorundemcirculorum , per cor. 4. : & 1 ondus 
aquaj torius in vafe eft ad pondus aqu.: touus qua^ iundo pcrpen- 
dicuWr incumbit, ut circulus ^ B ad diffcrentiam circulo- 
xumAB 6cE F. It.uiue ex aequo perturbate, pondcns pars , 
qua fola fundum urgetur , eftad pondus aqu« tottua, qu« fao- 
do verpcndiculariter irtcAimbit, ut arculus /f B ad fummani cit- 
culorum jIB 6c £.F(«) vdcxccffum dupU citcuU ^B fupta 

^(M. 7. Si in mcdio forarainis £ F locetui circeUus P 0 
' cen- 




(m ) * Cof. f. CuraGt P:fs=AB + 
E F : 1 E F, crit quco,ueP — p :/» = A B— 
E F : i E F. £11 autcm nrca iundi tequalif 
difttretuiz ciriu!orum \B £(. ET. 

( n ) ♦ Cor. 6. P<M4(ris av.itr» fxrs 
qudp'u fundum ur^tmrt 6tfi ^x" us ii- 
quJE tii JE :n rp^nio l'^-o C E M .\ D i N B 
conti&ctuT, tjl ad tondM aqutt miM , qum' 



cu?tur folit!o 3Tifo cujn* bafis eft Hifle- 
rcntia circulc rum A B tfc E F, & aUitado 
G H , K/ ciritth t &c. 

( o ) * KW exeelfum diifli cirtuli A B 
/H;ru /HitiMi». Cftm fhndam sqtule Ik 
dil'.-renciK circulcruin AB & EF, ex- 
ceflbs dupli circuli A B , Injii fun<Juin dl 
* AB— ABH-£F> io>AB4-£P. 
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centro G defcriptus & Iiorizonti parallelus: pondus aqoce quatr» '^^^**^^ 
circellus ille fuftinet, m.ijus c\[ pondcrc tertic partis cylindri pon.uaf ' 
aquae ciijus bafis eft circcUjs ille 6c altif.jdo cft G H. Sit enim Liber 
ABN F E At. citatida vcl columna aquae cadentis axem Iu-Secukd. 

bens G Hut iupra, & congcla- i\ f Sfct. VIL 

ri intelligatar Aqua omnis in vafe, ^ f^J 1_ >ixvi. 

(P) tam in circuitu catara^s qu^ 
jupi^ citceUum, cujus Huiditas ad 
promptiflimum 6t celerrimum a- 
quae dcfcenfum non rcquiritur. Et 
fit P H columna aqua,- fupra cir- 
cellum con[;cIata, vcrticem habens 
i/6t akitudinem G H. I£t finge 
catara£tem liancce pondere fuo to- 
to cadere & non incumbere tn 



^HQy nec candera ptemere» 
fed Itb ere 6c itne fii^one pneter 




vui. 



- — ^ 

— - prartcrlabi, nifi forte inipfo glacici 
vertice quo caiara£ta jpibcadendi initioincipiatclTecava. Et 
quemadmodum' aqua in circuitu coxitiQat congelata A A 1 / C , 



( p ) .4* Ttmkttkttim tmsraHm. Qopib. 

admodam enim fiipri ant^ caC !«"•, , 
a^ia omnis cnjus ilHiditas ad promptifC- 
fbaiii & cekrnimim iquz deicc.ifum illiut^ 

5c flAouunpcr Ibraineo £F inutilis cnt ) 
Ctltoini catanAz congelata lijppone- 
batur , iJquc rt'<^^ faduni experimcntts 
podei oftcnlum eft^ ita hic lod cooge- 
na lupponi poteft aqoa emiiis in va(e 
•m iti drcuitn cat.irad^te quim i"u ir.\ cir- 
celhim, cujoj fluidius ad promptil&nium 
& celerrimum aqux effluxum perlpatiatn 
aoiiuUre £P, Q F> noo reqoiritws £< 
qoeniadnradaiii glactes to drcarni eata* 
T.ijfta conftituta, C E M A j D F N B pcr- 
tingebat ad rupcrSciem A fi feu lerminum 
gladei ccntinuo liquercemti K A fi L ^ ita 
aqoa Aprii drceliani' congckta produ i- 
iitr ad {iun^mH, in eilcm rupc-tficie 
AB pofitam; & uti gl^cies in clrcuunca- 
tetAna convexaelt vtrtiu CMoraCfam ca itn^ 
vm ( x7t ),/<r nitm toUmma «5«« fMra 



cxar.iniim cadiiitim AHPEM , KHQFSi 
♦ Confiderari cnim poreft ax ? H G uc 
parie» vafii csijat redio 6t H G C A , . £c 
Ibramen in fiindo hlkam fii E P » qtnlif^ 
cumque .-tutem fit Lex qui cSl iit aqui ex 
vali; i codcm modo quo fadam e(l a Nev- 
roNO-tn hiijoideinoiiftrationb cafii priaio» 
floi^pi poteil catanAa trant^ ptdfm 
elilaent > adhitniis caotionibiii ilhc nota- 
tis , u: hxz Hypothefis Mathcmatica ron- 
graai cum veri efliuxu? aqusE Lcge , qjj- 
teant ad ooptam aquz efitij ntis dato tem- 
pore , quo pofito eviden; efl liueam H P 
convfx.»m fumi dcbere. QuSproptrr fi t» 
putxflis F cv Q .'.-1 pandiuni H du .intur lineat" 
re&Xi qus cum diametro P Q triansutom 
oonititimRt • conot ea- revolntione hujos m- 
anguii clr^i. axcm H G gen-iiis , tctm 
con'inebi:ur in tblido quod per rot^rio» 
nem %urr conveMB PHQ cirra cu r?cm 
axein H G sencrarar. Ko: igiior /oli- 
dam > fea couimna P H Q (upta. drcdtna 
Cttngehu» ina^nitadine fiipent cononi 



»71. 
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tp(f pHlLOSOPHIiE NaTURALIS 
B N F D convcxa cd: in fuperficie intcrna AMEy BNF vet- 
fus catara£lam cadentem, lic etiam hxc columna P-W^ con- 
vexa erit verfus cataradam, & propterea major cono cujus bafis 
eft circellus iWcFp & altitudo G H, id eft , major tertia par^ 
te cylindri eadem bafe & altitudine defcripti. Suftinet autem 
circeliusille pondus hujus cbluiira» td eft ? pondus quod pon- 
dere comfeu terds patds cylindri illius majus eft. 

Orol, 8. Pondus aque quam circeUus valde parvus P 
fuftinct , ininus cflc videtur pondere duarum tertianim partium 
cylindri aquae cujus bafis eft circellus illc & altitudo eft H G, 
Nam ftantibus jam pofitis , defcribi inteiligatur dimidium fpha&- 
roidis cujus bafis eft circellus ille & femiaxis five altitudo eft 
HG, ( Et hsc figura a:qualis erit duabus tertiis pardbus 
cylindri ilUus 6c comprehendetcolumnamaquaB congebta Fijp 
cujus pondus drcdlus ille fiiftinet. Nam ut motus aquc S 
maxime diredhis, columns iJlius fuperiides extema concuttec 
cum bi&FP i') aii|^o nonnihil acuto i pcoptetea quod 

aqoa 



illutn cnjos bafi» eft eirccUiis P Q & al- 
citodo H G. Qttard ( |cr fM. X. lib. 1 2. 
mim, ) ooliiiiiM coogelata rUQ, najoc 
e(l tertii partc cjiinJri aqiw , cujus ba- 
& cll circeUos P Q & ahitudo G H. Sed 
ficot fiindam E C , F D fuftinct pcndus 
aqux tn f^moCoMo C£MA> DFNB 
cotitenta , it* circelln P Q fuftinct roor 
dus cohinirx aqu* P H Q, iti c(t, pon- 
du« qucJ inajus ei\ pondcre teniac paiti» 
Qlindri quz cujus bafil cft dKdJoi PQ 
& altltui'.!) G n. 

( q ) * f r /r*c fgura aqualir tth &t> 
Ccniro G, & lcnuaxiboj conjugatis GH 
& G P » defcribaror ellipieos qaadrans 
HNf >i8ccemro eoden Gac radioGH 
cir-ult qu;;'.rnr,s H R S, complcanturque 
ita-nguU H G I' X & H G S Z. Ducatur 
in ctrcalo ordin.na quTvis R M , elli^fi 
occimeac in etit R M ad N M j in 
datl ratione S G id ? G ( 247. Ijft- tO 
& j roptcrca fi figura: illas circi axcm H G 
revcirantur , circulus quem radius M R in 
lllc revotuiione defcribet, erit ad drca- 
Inm radto M N dcfcTipmm in datl ratio- 
neSG^adPG*, (e«in dati raiione 
lyliiidii ^iaefli icOapgdMi ilGSZ f«t 







r 





tando dcfcribit ad ryllr.drum cx rotatio- 
ne rediinguli H G P X gcnitum ; undd ( jffr 
Lm. jy. lib. I. ) hxmifphasrium ex 
rcvoluiionc qui ^ar.tit circuli H R S G 
gcnitnoi , clt .td tiemifpbzroidtm cx ro- 
tatiooe qqadcantii ellipfecs HNPG^ m 
cldemndone* Onftigjitur bemjfphattieai 
Ih ad cyltndcam ciraMBfbipntm ot x ed s 
C 170. lib. i. ) crit tti.im Iiemirpha^roit 
ad cylindrum circurarcriptum qui pcr rOr 
uticnem re^languli H G P X geiierainr» in 
cidcm raiicne 1 ;.d Q. £. D. 

( r ; ♦ In Att^tilo ncnmhil *cttto. 'Nani 
' " * .oaem cj-ar.uls 

A£Nf£M 



Digitized by Goo 



Principia Mathematica. ^ 2p7 

cadendo pcrpctuo accclcratur 6c proptcc accelentionem nt D»M*" 



aqua ^ ^ 

tenuior ; & cum angulus iOe jSt 
re^ minor , luec coluniiia adinr- 
feriores ejus partcs (' ) jacebitin- 
tra diniidium fphxroidis. ( • ) E.a* 
dem .vero furfum acuta erit fcu 
cufpidata , ne hori^ontalis motus 
aqujE ad verticcm fphctroidis fit 
infinitc vclocior quam cjus motus 
horizontem vcrfus. (") £t ^uo 
minor eft circellus P^i. ebacatior 
etit vertex oblttmns ; & circeUo 

X BN F E M fupeTficies externa A M E , 
BNF cam bafi C£, DF coaftituic, eft 
■fiMBpcr weatmg qob aqoa caikodo fcmpflr 
accelentnr ( zj*- ) Sic eiiaiD > ob eaor 
dem ranoiKin> columns PHQ ruper» 
ficics extcrna concurrct cum bafi P Q la 
•Mgulo acoto HPQ, HQP. Quia vcr& 
drcalo PQ evane(ceate> fcu coincidcu- 
te H P cum axe H G , angului Hle H PG 
re^us evadit i li circulas fiU vald^ parvui> 
■ngului HPG wii Aw wftai An aoa- 
tibii acania» 

Quia ( cx naturl ellipfroJ ) in qui tan- 
gemes (ler asiom vcrtices dudx anguloi 
reAof cnm axibos conftituonCf (phWoiHh 
Iqpcrficiei cum dfoeUo P Q» «oncanit 
anguJo rrdo> 

(t) £<iiifi)i vtTo furfum acma erit. 
Gam eniai pam a/qox duplici raotu de- 
antnr in H > aBo Teideafa qui laplu per 
aliiiudincm T H acquiritur > alio hori- 
zontdlt quo partcs aquz ad cacaracUm 
^prmandam. ad (p mu:u6 accedunt > mi 
fypik wati [aC didttm di, atqn^ 
iatb gotnla aqw in H > ttwain cnfTaoi 

HP motu rom;)ofito dcicribat, necelTum 
ctt ut angulus P U G lic acutus , & proiu- 
ii cdumna PHQ cofpidata h H. De- 
ilribst enim guciula aquz lineam quam 
tntnimam H h , motu horizonuli , & eo- 
dem tem'r<t ris momento Uneain h ro ,mo- 
tH verticali» atq^^arcum Hm aioai cooh 
pofitO ) de velodMs liocixoMaiii cift «i 
<reioci(atem 
- Ttm, X4 



r 
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M dl>u fims hmH feti ihHG td S- 
num anguli hHin. Sed evane(beatt ai^ 
gulo h H m , fea angulo mH G refto ejti« 

Itente, finus angulilm H G , infinitii major 
eft fioa ai^li h Hm. Quare fi angulus 
mHG tmas fit , horiaoiKali» moc» 
qux erii iniinit(^ major qukm motus eMi 
vcrticalis. Quod ablurdum eftj angulitt 
igitur m H G acutus cft. 

(a) * £* foi miaor *fi tkeetlHt P& 
Kam fl tjnellm PQ iti aogeamr) nfc 
adzquet foramen E F illudque ocdudat , 
oolumna PHQ evadet cylij.diica, & re» 
di m h coincidcnte cum H h angiilBl 
m H G rcftui crie i Sc cooira circello i* 
infiric»m diminuto, coincidet H m P, com 
axc HG, .)i'?,ulufque mHG cvancftet.' 
Columna igiiur um ad rupeiioics partes 
, ^.-^...^ ^ ffmftsHj quam|ad inferiofcs partes venill 
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zp^ Philosophi^ Naturalis 

DlMo-in infinitum dirmnuto , angulusr iv ' i r. 

^R^^*^^^-2 "^"'tum diminuetut . f f^J- } • : 

Ijbbr ^ proptcrca columna Jacebit im)nk ^'pT ^T"' ^TlB. . 



M:\ 1 i i /N 



f 



dimidium fphaeroidii, ^ft igitor 

Shct. vn.colunma illa minor diipidio fphae- 

XXXVI. feu duabus tcrtiis partibus 

P R o B L. cylindri cu jus bafis eft circcllus iile 

Xl-l fic altitudo G //. Suftinct autem 
circcllus vim aquac ponderi hujus 
colunuis aequalem, cum pondus 

aquc ambientifi in defluxum cius _ 

impoidacuiu ' C ^PC^.F 

Cml, 9. Pondiis aque ^quam ctBoellua valde poivoi f 
luftinet, aBquale cft ponderi cyfindri aqua; cujus bafis eft^ cir- 
cellus ille 6c altitudo cfti6H quampfoxim^. (*) Nam.pondi» 
hoccc eft mcdium arithmeticum inter pondfcra coni -Sc hcmi- 
fphaeroidis pra;di6tde. At fi circcllus ille non fit valdc parvus , 
fed augeatur donec aequet foramen £ F ; hic fuftinebit pon- 
dus aqux totius fibi perpendiculariter imminentis, id eft , pon- 
dus cyHndri aqu«e cujus bafis cft circettus iUe &. altitudo efk. 
GH. 

(krtl, 10. Et ( quantimi^lentia) pondus qaod^circeUiisiitf-' 
tmet, eft fcmpcr ad pondus cylilidn aqux , cujus bafis cft cir- 
.... ceUusille&altitudocftriG//„(r)ot£F^ad£F^ — i?^^. 
fiye ut circulus F f ad exceflgm: diculi liujus fupta iemi&nfti 
circelli /'^quam^roxim^. 



Jf^^^. * ^ t$'mt»m efSbAto l P Q x H G cujw bafi. efti 

^iamoKum. Lu/n cnim columna illa Aie^imm PO A> -i-i^J- 1 iir> 

aqu», qu4m drcdlus valdc paimi fnfti^ Cil«ltal.P.<l, & «Iwwto , HG.- 

nct, mjjoi .1t tenii. parte crlindn cuius ^ ^ * . 

bajfaeft' circrtJuiilir& £S HG «^^).* «i,£f 

(.«r. 7. ) , & MiAor thtabitf tenitt pam. liippofiuo foperioribm «ter- 

tos fjurdem cylin-lri ( ror 8.), crit feri "•nanonjbiB fatisfacit. Nam fit e pon- 
aK|Udli$ medio arithmctico iacer cvUndm circcllus luiUnetj P pon* 

^PQ xHOt & iPOttHn cvl tnJri aqux cuj.s bafis e(l circcllaf 

femme^iutniiJTjiZe^^^^^ ^ f'-^- ^ ^ Cf^^l cor. 

.. .. ' ' ^ ' ii^ 
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E F » — iP Q » 

JPXEF» PxEF» 



EF».— JPQ» xEF»— PQ» 

femptt fiujof cft quutiute | P« qood 

cor. 7. racisfadc Gt eooni fnndat flla 

''xEF* ■ . • 

, minor dbvtaf r^vn ut- 



lEF'— PQ» 

cellaf eft , fatis parvos feaqiMmdia iPQ ' 

— EF« 
<5F ■ ( dua eiiiiu P =— * tnw 



ilU quanticas p eft 



»P XEF» 



Db Mo£ 



jEF» ^ I P » TO COR- 



C %aai eft deceminuio.oor. 8. ). Tan-^P^^^ 
M iibi dfosBni iiifinlti mliwr eft LXBBR 



quim 



EF, fic 



PxEF» 



Secund. 
Sepr. Vlii 



i P , 5c abi cifcdlas ad^^uat iof amen E F> ® 
PjtEF» """" 



xxxvr. 



•_. lEF^-PQ»^'^' quxduocwacor.Pj^»^ 



y. jdecerauwiuoaiiNii coogiaau^ 




177. Si drceUtu P Q fit ▼aldJ part»; 
& vtr:ice P axe P G defcribatur per pun- 
Au.m H,parabolz arcus PSU« & nga- 
ra PSHG drci HG «J ww olfM H > <Si- 
dum inde gcnitam colantnam aqaz qnam 
drceUus falUnet exhibebit qiuin proximd. 
Nam anguius S P G qaem paraboU carn 
axe P Gi continet , tedus eli, 6c ided quam 
proxim^ aequalis angolo quem pcaedidti 
colnmnc fuperficies ctun drcetlo valdd 
panro P Q cffiat ( cor. >. ) ; & eranelceti» 
te P O , angulas S H G arca parabolz S H 
& redi H G comprehenfus fit infinit^ par< 
Tus I m oportet ( prr Idnn tor. S. )■ Prae- 
terei fi jangatar redd P Z H , & centro 
i3 « «6 lcoiaitbai cooji^aui G H j & G g 



«lercrifiatar ellipfe^ qaadrtM PYHi K 

figura: PZHG, PSHG, PXHG circi 
axcm U G cooTolvamur , (oMam quod per 
lefdlnilonem figatc partboUca PSHG 
generacar , oiajus erit cono ex rotatioaa 
trianguU P Z H G genito, & minos heini.i 
fphaeroide qoam figura P X H G roiata de-' 
foilmj qaod cor. 7*' & 8*. latisfadt. 
Ttedem , cakalo iiuto , facile patet folt* 
dum qaod per convolutionem figurx PSHC% 
gigaitur> eSe ad cylindnm] cujus baiis eA 
otrceQw PQy Aeaiticado GH, mt ad 
15 nno ix>n mnltiim ri>eifai k 
aoat I ad a quas l^rrroiMS ii coc.£i 
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PfllLOSOTHI^ NaTURALIS 
L E M M A I V. 

Cylindriy ^ jecundum lonf^itttdinem fuamimiforfnfter ffroffreditur 
reftflentia ex auSfd tcl diminutd ejus lonptudine non mutattir ; 
ideocfue eadem t(l cam refijlentia circuli eddem diametro defcripti 
& eadem velocitate Jecuudunf litieam re0amfiatto iffms perpendiz 
cularem pro^redienti!:. 

) Nam latera cylindri motui ejus tmxQin^ opponuntiir : & 
cylindrusj longitvidme ^jus in. ii^iBlwai dMunutli in diouloni 
vemtur.- 

^ 178. Si drcalas PQ vald^ 
neu tdft&aSotamnis £ F > ibramen m& 



tF i]U3nfURivif augc3tar fintttnii fit j Sc 

vas A B D C infinitum rvaHat > ae.ualcs 
eruut aliitudincs 1 G ^ H G j & vcioci- 
tas aqa» in loco P Q» ca erit qakm aqua 
c^dcncio & cafu luo deliribencio altitudi- 
nem H G , acquircre potcft (per cor- 1 . 
fft. hujiiS 3i<. )■ liflcm pouiis,(i vas 
ABDC iiifia circulum PQ ooatiiiue- 
nrj ft aqua poflquam prrrcnit ad locnm 
PQ, (o\i vi infiti pcTgat unir<.rmitcr mo- 
veri cum iUi velocitate quam habet in 
Iqco PQ> fitque PQR cotumna aquz 
eongelai«i .cujut fiuiditas ad promptiffi- 
■mm alteriui aquz motum non rrqairitur> 
nt fupia de columni PHQ didum efti 
etit G R = x G H & PT R fer^ arcus pa- 
nibol» ruus Tencx P nw PG^ & ofd{- 
nata G R. Nam ♦ fingatur conGderari lap- 
fiun ejus aqus quat per cono^idem HPQ mo- 
^retar feorfim it lapfu rcliquc aquaeVafif» 
Kqoet qaod.co.itmporo 900 aq^MB..giiKii 
•notD tortiiarit unifennlter accdenio CS" 
•dit ex H in G ( ffiuct l>is ca aqua; coi ia qux 
sncoooeidc H P Q conrinciur, c ergo aqua 
Copia crit squalis rylirdro ru;us altitudo 
eritHG, & Bafisciroilu» PQ, particula 
•rerft G celeritaie ex lapfu pcr H acquilita 
^(cribet i H G fivc f 5 K , tota ergo aqua 
^uae per Cpnoidem H P Q moyebitar occo- 
pabit figuram rujMS Safis eft ciKulnsPQ > 
cnius ifli^tui^o eflaHG, fcliHitas dimi- 
dium c) Kndri cujus P Q forct Bafit & al- 
litudo > H Gj fcd jcr przcedentem PanlM)* 
loeides efl kii diinitiium cviindti ctrcnm* 
fcripti : ergo ?qu3 qui pcr Cfonoidem efflait 
cum Paralolceidcm o:<T3farct : cft crgo 
«oiumna PQ R columna aqua: coogelats 



H 




PJIO: 



1 



non foyrfriiBr. Hkc ad 

dcmoDftraticncm <?cholii proxinu hic ad- 
nedc-nda vifa (itnt , utrum liui* rcci^ Nfcv-- 
T^MIAMC demonftraticnis-indoIeafiaHld;' 
iinniiiyiridcat B. Lcdor , 

Si tfntd novtfii rtCua ^ 
Candidus imperti .fi n n, hii ut>re mttum.. 
(z) ♦ ham Lucra cylindu. &t. Hic 
tnim.latera cylindri efle politifiiroa, Sc 
medii tenacitaeMa.^.^ifbo»HiliCi fe od» • 
lam fupponitar. . 

179. Lcmnia. Viret mt^emn funt dl- 
iteQi M M$gmtk4tft motut qttas gtmerm^ , 
&'mxKrtt ttttmfora. quihus tlUj gentrmi , 
( ! ?.& i5.1ib. i. ) \ tC quit nioiiU quan- 
titates funt ut .tnaiic &C veloc>taces coi»> 
jandim , five tu volumiua & drnfiutes & 
velocitaies , virct utiifnraet Jumt pum ia ■ 
ratiotu comf^itd tx rationibtu iintlit w 
lummum , Anfnattim & t AiHstJtum &ra- 

qtiibus veioeiuut 



tumf mverta tentpontm ^ 
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PRINCIPIA MaTHEMATICA. ^Ot 
PKOPOSITIO XXXVII. THEOREMA XXIX. tu'c?^ 

PORDM. 

Cylindrh f in fluido comprejfo infinito & non ^aftico fecundum longi- Libbr 
tttdinem fitam umfirmiter proj^editur, reftfemiOf ^ua oritm i «m^- 
wkudhu fediom% tranfverf(e ^ eJliidvimMidtotitt-ijmmotmf in-y^'^^^ 
Urta dmn quadruplum longitudims fiue dtfiri^it , vel teiUi fioffit vel xxx vii. 
gnm»it ut dinfitas nteMi ad denfitMm^eyUitdri ^nmpresdmk. ^q^'* 

Nam fi vzs AB D C fundo fuo 
CD fupeificiemaqux ftagnantistan- 
gat » 6c aqua ex hoc vafe per ca-- 
nalem cylindricum E FTS horizon- • 
ti perpcndicularem inaquam ftag^ 
nantem effluat» locetur autem cir- 
cellus P O horizonti parallelus ubi- 
vis in mcHio -canalis , 6c produca- 
tur CA ad K, ut fit A K ad CK 
in duplicata ratione quam habet ex- 
ceffus orificii canalis E Ffupra cir- 
cellum ad circellum A B : ma- 

nifeihim cil < per caf y. caf 6. & cor, i . prop, xxxvi. ) quod vcloci*' 
tu aqaetiKUifeiiitis per fpattutiraimniaie interxircetlum & late- 
ra vafit , .ea ettt qaam aqaa cadendo & cafiifiib deicaben^o altt- 
tadihetnir.Cvd:/Xx.aoqiiiiere.pot^ * ^ 




fpatia delcripu AirtOA ic> velodtatet 
ani(.it. lib. t. )} vim mifwmetfum- 



«Mo^iie /it raiionr ccmpolita rx r*tiombtu 
ikeClii volmninum, denjitM$un <lr-auadr»-^ 
tarum vtlo^itaw & tmmm tnveni fft^ 



rum i^erk^anm, &.9ttia vfrlodcMCi iiiak • 
m fpatta (Ulcripta dtraai Sc tempon iiw 

▼en^, vires unifarmts ftnt itiam in raiione' 
eompofita en rMtom volimuiitm, iL nfydium 
& JfMimuu def{i^ianm\ & rmkm im*. 
V dtflicaid 



iUn drftribuntnr' 

xto. Cor. Qaanjam c^ltnJroram v<y- 
lamioa ront ot eotais aldtuJsact ^ dia»- 
metrofam qtndfati coa)iin-'liini vket uni-' 

fatmes quihui mgmiir cyHndri , fnHt in r.i- 

mu, ^uj^ sM^lfkm^^0imitiu,^tigAli»* 



edmiiihmm e]^iMfimu§fasdfdmam 

mrtrerum , dnfhamm & veheittum k vi>' 

ribiu illij genitirum , & raiionc invfria 
temf^um qu^ut vclocttms iUat gcncranti 
fnnt etiam in raiion» qux componttur ex 
rtmiukiu diroQit.cdiitmiiiium, quadratorum • 
dianietrorum , di nfitaittm & quadratomm • 
vrlixuatum , ir raticm inv:rij fpaiiartm ' 
dejaiptonm S •Sunt '^ooqne virei iUae ia < 
raricns compocitil «r rsiimiAiir -iireiUti^- 
tituJinum cylinirorum , quadratmtm dio'- 
mctfortm , denfnatum & fpaiiorum dfftrif-- • 
Itn m , ralione intvrta dupiieatJ itmfO' • 
rmn, quibtu fpatia illa dtfmlMmm, Ubi - 
prsdidjrum qnantiiatam , t% qaiboi viriuil * 
r;-.tio comjioilca efl , aliqtisc daM 
Virmai ratiok'- 



attt, 
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^V' {Philosophi;e Naturalis 

LiBER ^V- 7 aqux deflucntis in cutecllam ent ad pondu* cylmdri 
SEcuhD. cujus bafis eft cttcdlui ille 6c altitudo cft J /G, ut EFa ad 
|r<T VII EF^- iP^q quam proxim^ Nam vis aqus , ( b) tmifecini 
xxxvii. ^otu defluenns per totum canalem-, eadem eritm circSZ 
Theob. ^ quacunquc canalis parte locatum. 

«™ Claudantur jam canalis onficia / F, ST, & afcendat drcd- 
lus mfluidoundiquecomprefro,& aicenfu fuo co^at aquam fu- 
JBOCfCmMeSBaadac f^auum annubre mter circcllum & la- 
tcni C»Ar?Hfc<^«^^ ^,,, velocitatem 

aqu« defcendenttt ( c ) ut di&rentia diculorum £f & P O ad 
circulum P fic velocitas circcfli afcendcmb ad.fumma^ ve- 
locitatum , (^)hoc eft , ad velocitatem leladvam aqu« dcfiw 
dcntis qua praeterfluit circeUum afcendentem,ut diffcwwiacirai- 
lorum EF&L P^ad circulum EF, iivcitt £Ff — 



(a) * Ut ImeoU Hl tvtntfcM. Pcf 
cpr. I. prop. j7. aut (pernot. »7$.). 

(b) « l/Ai/ormiNMM iiiwMiir. (to 
«. t. prop. jtf, ). ' •^* 



2£ uSJ^"^ inier circnlain P Q & 
mitannESj F T comprchenfam. tde<. 
qoefi E & PQS «iia*». & R P, 
feawo %Dificett , alHtudo ak 
P Q»xll W 




EF'*-«PQ' 
Qotri Tdodi» drcafi «(ceiideadi t&wk 



( c) ♦ l/» d^tmU €ircuIonan. Ve- 
vcnacei anifbraiet liux nt fpatia eodem 
ttmpore dcfcripta , led intcreadum drcu- 
luj fpatium folidura, fea c/lindnim 
P Q X K defcribit, defcendit aqoae qnaat!t)u 
huic c/lindro «qualit, Sc proptcrc.\ alutudo 
«erticalis pcr quam aqua dcfcendii, x- 
quaiur iongitudmi Cjuar habctur dividcndo 
TalorcQ c/liadri PQXJl ^er Tal«iea 



EF» — PQ» 

eft,^Er»-.FQa«iPQ » , fivi at 
«fferentu CiRrioraai E F 5c P Q ad cir- 
eolum PQ. x « 

(i) * Hoe eftad veloeiuum rdmhmh 
Cum arcolns aiccodat & AA^ ^j- 
!?jP^'"' «^aava sqoalts eft Gimmx ve* 
toetiaiaai oppofitarum«tircali & aqaa; 
Velocitas abfoluta circuli afceadencis dt- 
catur V, velocitai ahOilma aoM dtOxm^ 
«wii t/, ac qda dreaU rdwatdIametro< 
rnoi qnadrata, C EF, & FQ, pro ar- 
COJOram diamctxis fumantur , crit ( ex dfrn.) 

^•2:=H"t*<2* = pq^ &idco*:i 
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PRIHCIPIA MaTHEMATICA. 
£F«. Sit iUa velopitas .telativa 
cquauB velocitati , qua fupra oflcn- 
fum eft aquam traniire per idem 
fpatium annulare dum circellus in- 
tcrea immotus manet , id eft , ve- 
locitati quam aqua cadcndo dc ca- 
fii fuo defcribendo altitudinem IG 
aequirere poteft : & vis aqux in 
cticenuito aCcefidentem eadem erit 
ac priui ( fer kpim. tmL v. ) id. 
cfty fcfiftemia ctsceOi afeendcmu 
erit ad pondua. cyfindrt aquae cujus 
bafw cft ciiceDus iJle & altitiido efti /G, iit£F>ad EFtf— 
\ P qoamproxim^. Velocitas am^ cifedU cnr ad vdoci- 
tetcm , quam aqua cadendo & cafii fuo defciibcndo.altttudim»ir. 
IG acqumt, ut £ F<7 — P ^ ^ ad £ F «. 

Augeatur amplitudo canahs in infinitura : & tatbncs iUae in- 
ter ^q—P ^ <7 & £ Fq, intcrque EFa^ EFf-^^P Oq 
accedenti ukmio ad ritiones aequalitatis, Et propterea veloclta? 
aicdli-ea nunc^eritquam aqua cadendo dc cafu fuo defcriben- 
do altimdmem J.G. aoquirere poteft, refiftenua vcr6 cjus atqua- 
lis evadet ponderi cylindri cu)u8 bafig eft^ chcellus ille fic aktb- 
do dimidium. eft aJtitudinis IGr^ qul^cylindros cadetedebef 
ut velocitatcm circelh afccndbntis acquirat ) & hac velocita, 
te cylmdrus, tem, ore cadendi, quadniplomlongitudinisfuade^ 
fcribet Refiftentia autcm c^lindri, hac velocitate fccundumi 
Itjngitudmcm fuam progredientis, eademeft cum refiftentia cir- 
«eUi( perlfiimm IV,) id^oj^ae ae'|uaHs eft vi qua motus eius,, 
tfiterea dum quadmplunj longjtudinis fu« defcribit ^ ( ^ 1 gcnc. 
wn potcft qoamproxmie^ v 6 
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Philosophije Naturalis 

DeMo- Si longitudo cylindri augcatar vel iiiinuatur , motus ejus ut 
Tu CoR- 5t tcmpus , quo quadruplum longitudinis fuae defcribit (* )> au- 
TOWM. g^bijyj minuetur in eadem ratione, ideoque vis illa , qul 
S^uND. ^^^^ ^ dimmutus , tempoic poriter auao vel dimi- 
sSt. vn.nut07 generari vd tolli poflit, non mutabitiir; ac proinde eciun- 
XXXVII numsBqudlis eft lefiltenttB cytindd « nam & hflBC quoque im- 
T H t o R. mutata manet pcr lemma i v. 

( ) Si denfitas cylindriaugeatur vel minuatiir , motus ejus ut &i 
vis qua motus codcm tcmpore generari vel toUi poteft, in ea- 
dem ratione augebitur vel minuetur. Refiftentia itaque cylin- 
dri cujufcunque erit ad vim qua totus ejus motus, intereadum 
quadmplum longitudinis fuae defcribit, vel gencrari poflit V^ 
toUi, ut denfitas medii .ad denfitatem cylindn quamptoume» 
£. £>. 

. Fhiidum autem compiimi debet ut fit conttnuum, O) con-: 
tinuum vero e0e debet & nicMi dafticum, ut pcefTio omnis; 
qux ab ejus compreflione oritur, propagetur m inftanti, 8c 
in ofnnes moti corporis partes aequaliter agendo refiftentiaiii 
non mutet. PrefTio utique, quae a motu corporis oritur, im- 
pendicur in n;u>tum partium fiuidi generandum & xeiiftentiam 

crcat. 

(z) * Augthhm vtl mbmnm. ^aan- Tira qul totnt priortt cylindri fflotot 
tlt.is inoiuf in c)lindro cujus bafii , den- codem temporeeenerari j)cflii vcl lolli, ut 
lita» &. vdocitas dats fiant , augetur vel deofitat aqnc ad dealiatem cjrUndn» coaio: 
nt i na im r ta mione long^tn^nit cyUndri queis ellmfeflleadaqpliiidri c^dcnmqas 

feu volumiiiis , 8c tempns qao c^riindrus da- Gt ad vim qui totus ejus motus> intereadaai 
liilU vclocitate uniformitcr progrediendo quadruplum longindiait fia deioibttf ge- 



.qiadraplum lon^itndinislu^dcfcribit , au- nerari rel 10111 poteft* nt 
^gctar vel aitiiaiair A cldem longitndinii ad denfitatem cylindri qnmproiiime. 
anBm diniiMai taii«oe ( f. lib. i. ) ( i ) * OoMtteMMi vtrh^iAtt^im 



tdeoqne i^X39'} -111» fni jmuif mOat elaftLtim. Nam n fluidum elTet ebnicum« 
jBte, ' ^ ipiitu partet per comprediooem condm 



) atqae iti 

T.tuuhva , au^(.iiur vttttiinMtur i mottutjiu preffio per triofum progrcfTvum, qui iiv 
M vii qua troius todtm tanfort gtmt' (lancaneus «(Tc ncn potctl^ propagaictur. Ax 
jrtBri ztl toUi , in eidtm rtUmt tutgt- H floidum continuum (it Sc denfiui com- 
^i$iir vil minueittr {Z79). Ci^igiturcy- preffionc ncqueatj prtffio pNMfebtUK i« 
lindri cujufcunque t e fiB 5 M M j i tqoalb mt inftami. Experimenrit wr& oounc a 



vi qua niotus cylindri qux cjufdem ba- i:7 rtatu naturali condiiutam vix podb CO^r 

£tj aititudinit & vi tociians, intereadum denl<ixi > fca in fpatium minus COIB^re^ 

^oidruj^lum longitudiins fuz delcribit , ge- fiooe redigti cCim^ contri aer 

/Nnii vd ioUi.pQffit» 4c fii bcc&ad vgHieuMioiisBc unbfS6QBi§ fit< 
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PRiNcrm Mathbmatica. goj 

creat. Prefllo autem qiiac oritur a comprefTjonc fluidi, utcunque DbMop 
fortis fit, fi propagelur in irrftanti, nullum generat motum in^u Com,- 
partibus fiuidi continui, nullam omnino inducit motus muta-''j'^''*** 
tionem; ideoque refiftentiam nec auget ncc minuit. Cert^ ^'■SbcuNo 
^io fluidi, qu£ ab ejus compreilione oritur^ fortior efie nonSecr. yiI. 
j^oteft .in partes poftku corporis mod qnkn in ejus partes aEi-^^^!i 
ticas, ideoque lefiOentiam in hac piQ{>oficioiie d^criptam nM-Taaot. 
nuere non poteft: & (brnor non erit in partes anticas quam^'"" 
in poflicas» fi modo propagatio ejus infinite veiocior fit quam 
fiaotus corporis prclfi. Infinite autem velocior crit & propaga- 
bitur in inibmii il modo fluidum fit continuum non elafii- 
cum. 

(*) Corot. I. Cyiindrorum, qui fecundum longitudines fuasin 
mediis continuis infinitis uniformiter progrediuntur, refiftentis 
fiint in fatione qus componitur ex daplicati raiione velocita- 
tum 6c dnpticaii caoone diametrotum 6c latione denfitatit me- 
diorum. 

(I) Coroi 2. Siamplitudo canalis non augeatur in infmitumy 
led cyiindnis in medio quiefcente inclufo fecundum longitudi- 

nem fuam pro<2;rcdiatur , & interea axis ejus cum axe canalis coin- 
cidat : refiftemia ejus erit ad vim qua totus ejus motus, quo tem- 
pore quadruplum longitudinis fu£ defcribit» vel generari po/fic 

vd 



(I<) Ctfr. t. Sic demonftrtrar. Rei «r cqao )> refiftouia q4iadri cajalauiiqM» 

fiftmna qrliiidri cajafqae eft dicoM « fi conferatur com l e fifcnri t almiui cjrtth 

denCus medii & vu uniforrrij qui totat dri , eft in ratione qiue romponicor ex r»« 

c^Undri mottisj ^oo teinpore quadrupluni tione deafiMtis mediii & ratjooe diq>l»» 

longhmfiiui fi» «iefcribit vel renerart vet catd diaoMti tc Hii|iiir«i laMPB vdlH 

CoUi adiit> 4c inreiid ot daaliwcxiiodr» ciiatis. 

C'ex aeiB. )i Sbd vii iBa a wi ibnB i f tttm ( i ) * Cir. s. Siedeiaoilflratnf. * Sl 

ratione compofitJ ex rationibut diredis Canalis non fic infinicu$ refp(d\u baffos 

. loagitadinis cylindfi > qoadrati diametri > cjUodn iadufi > re umantur ea quac fub. 

demotis 6c qaadrati velocitatif & CK n» ioiriaai Tlieor. illius 57. dicebantar i Pri» 

tione inverrl fpatii Idefcripti , fea ex ra- aio nempe qood a(ceixiente circelb in ca- 

Itonc inverli los^mdinis cjrliadri (»80. ) nali dauTo» velodtxs relativa aqoai icm'^ 

^^arfr <pcr oonMftianMa nivaift acr fii «I vebdaaMi H M 00»- 
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vel tolli, in ratione quaf componitur 
ex ratione E Fq E — iP Oq 
femel, &ratione £Ftf ad EFq — P^a 
bisi & radone denutads saedii aa 
deniitacem cyiindri 

Cgr^ 3. iLfdem pofitis , & quod 
longitudo L fit ad <|tiadrupkiin lon- 
gitudinis cylindri in ratione qus 
componitur ex ratione EFq — i ^Q/f 
zd EFq femel» 6c latioDe Etq 



K 
A 



1 

■••*•«•■•*••* •••* 
»■•■••• •»•« • •«•• • 



3 



fii E^F ti annitfaffl "Ef 9n99 itfkn» 

tiam circulcrum EF & P Q five ut F. F z 
Mi£F' — FQ') Quaeratur izitui altim^ 
^ I O talit nt veiodtai lap^ per eam 
acquiiita fit ad Ttlodtateni circdli, nt 
£F' ad EF» — _P Q» , & fi fingatur 
diceUoi imiBomi in inedlo {braminis £ F 
lc aqu» cadent ex altkndine I G ex vaTe 
«mpIilBmo A B D B pe« iHad ftmneti» cftm 
Tclocius aquat juxt.i cirrcllum tranficris ea- 
4em fit ac velociias re^ediva aquc juxi- 
tacyKodium in canati daNib motuin» aoio 
aquz in circeUum uirinque «qnalit cenlcn* 
da tR, fcd adlio aquz five tja» pondns 
in drccllum per Cor. 10. Prop. jrf. eft 
ad cylindium ct^ bafis ell circellus alti- 
tudoilGficBtEF^adEF* — ^FQ^ 
hzc itaque erit raiio Rdiftentiz ad pon- 
dus cylindri aqoei cnjut bafii eft dr- 
ccUnt St MttAo ^ I G i Sed graviiat eft 
fit qut tMnpore qoo percurritur nnifbr- 
miter quadruplum longitudinif ^ I G fi< 
ve i IG velociute lapfu per I G acqui- 
fiti, generaie potcft eani ipfam velo- 
daicm) & pondus cyliiidri eft ipfa gra- 
inras peraawm cyliDdri muitiplicata > er- 
go pcndus cylindri , cft vis quz dum per- 
CUrritur quadruplum loogitudinis cyliodri 
«eiodtlite iapfu per IG acquifiil, gene- 
nie poteft moaim cjm (^lindh ciTcloct- 
M mod. 

Oka nt6 ccbiiai 9» faplapCf IQ 




acqulritur fit ad eam cum qnl cylindrui 
«ovetur ut E F ^ ad E F » - PQ »• Qua- 
dmplum lonptndinis cyiindn propnl Ini 
celeriute aUo tempore percurre^ yiam fi 
moveatur celeriiate lapfu per I O tOfllii- 
d. Gravitt» ergo cylindri , ent ad eam 
vim qui cylindri velodtas acqoiritur tem- 
pore quoqnadmpium longitudinii fuz f ro- 
prii l\xi celeritate dclaiiMtttr, diredi 
ut cderitates qux iii viribus acqnirunnc 
6C invenini tempora quibut acquirunov» 
quK tempdm (cnm agatnr de defcriben- 
do uniformiter eodem fpatio quadruplo 
nempe longiiudinis cyliiidri) funt invcr- 
ut vdocitates > tdeoque Pondus cylindri 
eft ad ▼tm qnl 4a cylindri motui a^ 
quiritur tempore quo quadruplum loi^ 
tudinis fn« proprii fui ceieritate defcn- 
bitur bis direde ut ceieritai ia^fu pcrlG 
acquifita, ad cekritatem Qhodri, five 
bu m E F>, adEF»— PQ*. 

Ergo ex zquo Refiftcmia eft ad eaa 
»imficniEF»adEF»-.iFQ» &bi| 
K E F * ad E F * — P Q. At, nec rclilleaBa 
nec ra vis mutamur longitudinc rylindri mo- 
tataj fedtantuffi denfuate mutati nt ex ipil 
piopofidoDit demonftratione liqnc^aftan* 
temvisqui morai in Cylindro aqueo ffo- 
neratur, dato tempore qno quadroplnm nMI 
longiiudinis fui cum velocitate percurrit , 
adiiarovimqna moras in zqoaii cjrlindroj 
feddtverlaedeofiMui «quaU cnm velocitaie 

Mtnv. vden 
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Princjpia Mathematica'. ?07n M 

— P ^ ^ ad £ f ^ bis : ( » ) rcfiftentia cyiindri erit ad vim quatotu;» 
eju»motus, inieieca dum loqgitiidiaem L defi»ibit} vel tollipuRUM. 
poifit yelgpiiecari» ut denfimmeditad^eiiiitHM Libb« 

r% 1 f Sbcunt). 

ocnouum. sicr.vn, 

Pbop. 

In hac propofitione Tefiftentiam inveftigsvimus qus oritur a ^?^^^^^^* 
(blal magmtudine tranfverfs fecltonis cylindri^ n^leda refiften- vYi^ ** 
tiac parte quae ab obliquitate motuum oriri poffit. Nam 
quemadmodum in cafu primo propofuionis xxxvi. obliquitas 
motuum, quibus partes aquac in vafe, undique convergebant ; 
in foramen £F, impedivit effluxum aquje iliius per fbramcn: 
(ic in hac propofitione, obliquitas motuum, quibus partes aquae 
abanteriore cylindri termino preiTsyGedumpreffiom ta ("^ un- 
dique divergunt^ tetacdat eoram tranfitum per loca in citcuim 
termini illius ant^cedentis verfus pofteriores paitet cylindriyefT 
fiei;que ut floidum ad majonem diftantiam commoveatur ^ re- 
'iiftentiam auget , ( ** ) idque in ea fer^ ratione qua effluxum 
aquae e vafe diminuit , id eft in ratione duplicata 25- ad ai ' 
circiter. Et quemadmodum , in propofitionis illius cafu primo, 
effecimus ut partes aquae perpendiculariter 6c maxima copia 
traniirent pex ibramen E f , ponendo quod aqua omnis in va- 

fe 

itas aquas fvn Kfifii » ad denfiiateni Cj', ^liadri inocni fiio tempoie loaptadineai tSgb 
lindri, ergonndem fUHiReiiiit ellad vfin L antbnniier defbibit Tt! toBi pofit 

qui motui iii Cjlindro generari vel tol- vd generari , in ratioiie invcrsl tcmpo- 
iipocell quo tempore qaadrapium iuzk>a- roin> five ob eamdem utrlnquc cclerita* 
fimdimi prapril camveloettMS delcribit» lem in ratiooe tnversl Ipatiorum, hoc 
uf E F * ad E F ' — I P Q » & bis ut F. F * c\\ > in ratione longitudinis L ad quadru- 
adEF» — PQ»&ut deniitas medii ad P^"'" iongitudini» c/iiiidri. Quare ( ex 
denfiuiem Cylindri. Q. E. D. aeq«o ) reliftemta cyliudri c!l ad vim qul 

(m) » Rtfiflentia cyliniri trit td vim «Oiui ejw iiiotm> imereadani ioi^itudt- 
Nam(percor. 1. fic hyp. ) rcftllentia cy- "«« ^ «Diloniiiier defaibit tolli pofit 
lindri eft ad vim qul totos eiut motus, vel generad, ni deniitw medtlad denBi»> 
qno tempoie qaadrnplnm lon^todiois im t^'^ c/lindri. 

ttriftrmiterdelcribitvdgenerari polBtTel (n) * A miique iivergttm. Vtd; 

tolli , in rationecompofitl ex rationeqaa- Prop. 4i.5c 41. lib. hujus. 
drupUe longitudinis cylindri ad lougimdi- ( o ) * 'di|tK im ed fere rtuiame. £0- 

aim ierd 1 " 



L& raiione denfitatis mediiadden» dtwt cnim indmodo motut obliqoi in 

c/liDdri » 8c ( xj9 ) vis qul tocus aquae peitibB exdtantur , Gve aqua ia 

cytindri motus , ituereadum quadruplum pUnum drcidi immotom impiogat , Gve 

lotigitudinis fuz defcribit , gernerari vcl col- circulus eidcm CUIH vdociiaM Itt 

li go^, cft ad .fin qadiid^ qa£d^ quieiceaic bmu. 
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i^dS ' Philosophije Naturalis 

DeMo- fe qux in circuitu catara£ls congelata fueratj & cujus tnotiK 
Tu GoR-Q^^iiqy^s erat 6c inutilis, maneret finc motu: fic in hac pro- 
^*bbr P^^^*^°^^ ' obliquitas motuum tollatur & partes aquae motu 
Sbcund. "^^^^*^ directo 6c brevillimo cedcntcs Ecillimum pratbeant 
SicT. vii.tranfitum cylindroy 6c maneat Tedftentia, qua: oritur a 
xxKYU. M&otaB tat^lCveHki queque diaHnui non po- 

Tmboi. teft mfi diminuendo diametium cyiindii^ concipiendum cft 
***** quod partes fluidi^ quanim fflonu lunt obBqut 9l lnatiles 6c 
«efiftemiam creant, quiefcant imcr ie ad mnmique cylinda 
terminum , 6c cohacreant & tC. 
.(p) cylindro jungantur. Sit ^ 
B C £) reaangulum , & i 
fint yfE&LBE arcus duoJ''^ ^ \ \ ^ 

paraboiici axe ^ B deicrip- O B 

Uf latete antem ie£to qtiod 

*fit ad ipaitium H G> dmilieiidiim h cyfindiocadeate duiD 

(p) * £» Cylmdto Jmumur. Utnanu 
»77* »71. hetm <at, vi» drcolo P Q in 



^oe» aqwi iAaaelMK cam ti Tclocitate 
^ain cadea4o 6c cala fuo deicnbrndo 
altuudinem HG acqnirii & deinrtc ir.o- 
Tcbatvr nnifiifintter junAc faot gUciel 
columoa 6m pBrabolkai P H Q 6l 
F R Q, qiiscaquas exhibent, quarum flui- 
dicas ac motus fui:! inutilcs Sc parabola- 
ram PSH, PTS crat Tcnex priocipalif 
P , axis PG, Sc ordinataeGH, ac GR , 
ide6que parabols PSH, latus reifium 
GH> GR» 
& parabolae P T R latus rediuii 

. P G ******* p O ' 

(pcr theor. r. de parab, Hinc, aqua 
quiclcat & circulus P Q in aquJ movea- 
tur cuni clJcm velocitaiequam grave ca- 
dcodo 6c ca!u liio delirribendo aititudi> 
nem HG acquirit, column* illz PHQ 
& P R Q aquas f: Tc exponcnt quarum floi- 
dtias ac motus inutiles lunt ut p.-nei aqwB 
mota inaxim^ dircdo Sc brerinmo Ceden> 
tes facillimum pra;beant tranfirum cirm- 
lo- Scd ( pcr Lcm. 17.) loco cirmli 

rq lobftini fweft qrtiiKhw 4JIIX; 




eldem rrlocitace motns , 8c cajas bafes 
A B , C D circulo PQ aequales fint , qui- 
bus proinde bafibus ad^ngenda: Hint co- 
Jiunnc duc A £ B , C F D columnis f HQ, 
P R Q aequales rerpedivj, atque idipturu 
el\ quod NrwTONUS in hoc (irholio fccit. 
Siqoidem iundl £ F« aicdm bafibiB A 
QD9 occuiwm» io L IC K« & voSm 

▲ B 
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Prinxsipia Mathematica. .305^ 

locitatem fuvn acquirity iit HG id i B. Sint etiam CF 
tL D F arcus alii duo iparabolici) Vie C D tx. latere Te£lo 
quod ftt prioris lateris recti quadruplum defcripti) & convolu- 
•tione figurae circum axem £ F generetur folidum cujus media 
pars A B D C fit cylindrus de quo a(iimus , 6c partes extremae 
^B E & CD F continejint partes iiuidi inter fe quiefcentes fic 
in corpora duo ligida concretaS) qu£ cvlindi^o utrinque tan- 
quam caput jBc^uda adhsneant. £t (blidi EACFDB, fc- 
-Gandum longitudinem a^ds 'itii :F:E ki pattes verius M pfo^- 

-dientis, refilkmia ea erit quampfoxime quam in hac propofi- 
tione defcripiimus , id eft, qu9 nitionem illafn habet ad vifn 
qua totus cylindri motus , interea dum longitjLido 4 y^C jnotu 
illo uniformiter continuato defcribatur ve! tolli pofTit vel gene- 

-rari, quam denfuas fluidi habet ad denfitatem cylindri quam- 
proxime. (<») Et hac vi refiftcntia minor efje npn potcft quam 
in ratione 2 ad ^.per corol. 7, prop. xxxvi. LEM- 



AB&CDipfiPQ zqiiaiibas } efl ( frr 
rMtwt. ctmfir. ) ?*nboi* A E latt» rd^m 
UG' MG> £L' 

-AL=-PG=-Ar' 

£1 fiinili modo parabola: C F > Nnmmia-- 

conftra^one de(cri|>tz> 1(UM- 
4 H GJ _ X F » _ KF» 

P G CK P G 
r:xHG=:GR. Columpa igitnr AEB 
tc CFD, oMiiiifenuKicoteBaiifilQ 



&PKQ. 

(q) * £f ha« w rrSfitmia minor tf~ 
$t mm foteft &c. Kflfifteiitia ( per cor. 
7. prop. ) miaoE cflfe mb potcH poo- 

dere cylindri aqaz, cu)us b<tru rft circel- 
liB PQ (five AB) & akitudo^ ELfca 
O. ( yU. figarai fopenofes. } Vdo- 
dm qaam hic cylindnu aqux , vi pot»- 
deris lui cadcndo & cafa (iio dcjTcfi- 
bendo akitadinem E L acqnini > «qia- 
lis efl velocitati cnra qui cylindrus 
ACDBj io aqtii movetur ( cx dcm. ) 
ic idcb cixm bi£t A B tit ctiam ucri- 
qae t^liadro oonaianis , pondos cy- 
Undri aqoar eric ad vim qui totas c^rlin- 
dri A B D C motus , quo temporc lon- 
giiadinem 4 A C uni^rmiter deliiribitf 

fcocnii pofii tcI loBif ia nnone ~ 



1 raiionedrn* E 
|aa ad-denfi- /^T\ 
KndriABDC / \ 
ne s ad / \ 
e vis qol to> A / 1 
Miii ABDC A -1 



pofiti ex ratione dcnfitatis aqtn ad den- 
fitatem cylindri A B D C> & raiione al- 
titudinis j £ L ad akitadineai A C , & ra- 
tione fpatii 4 A C ad (patiaB EL (alo}* 
id ell, in raiione com- 
pofiii ex raiioneden* E 
fiiatis aqaa 
titcm cyKudn < 
& raticne 
Si ksque 
Mi qrGodri 

motus , intercadum 
longiiudineni 4 A C > 
uinibrniter delcrib i> 

feaerari vcl toiJi pof- ^ 
t> fridvtraaBqam^ 

P> ut denfitus c- lin- 
dri A fi D C ad deo- 
fiutrm aqus, erit ( ex 
•qao ) pondos prae^ 
didH cylindri aquc 
ad vim P ut 2 ad 
3 , atqutf ide6 poo- 
dus cylindri aquae > 
quo rcridintia minor 
efle non pot' ft > qaaoi 
iontiQae » ad |* 

Q9I 




DbMo- 

TU COR* 
rOHUM. 
LlBBIi 

Secukd. 
Sect.VL 
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310 Philosophia NaturaliS 

De Mo- 

Tu CoR. L E M M A V. ■ 

FOB.UM. 

sIcuhI'^ Si cyUndms, fpha^ra & fph^roisy quorum lamuMnes frnt tequales; 
SicT. VU. in medio canalis cylindrici ita locentur fucceffivi ut tmm MXtt 

cum axe canalts coincidant ; hoee corporajluxum aqua per fiMtf-. 

lem tequaliter im^ediem, 

(') Nam fpalia inter canalem 6c cylindrum, fphmm, fic 
fphaCToidem per qu« aqna ttanfit, fiait «qualia : & aqoa ppt 

sequalia fpatia cequaliter tranfit. 

Haec ita fe habcnt ex hypothefi, quod aqua omnis fupra cy- 
lindrum fphaeram vel fphaeroidem congelatur, cujus fluidita* 
ad celerrimum aquae tianlitum non requirijtur, ut in foro/.vil, 
frop, XXXVI. explicui. • 

LE M M A VI. 

§ 

Jijdem ftfitU^ cwfwa pr^diSfa aqualiter ur^enttfr ^uA jwr 

Patet per lenitiia v. & motus legcm Miam. Aqoa utiqic 
'6ccorpora in& mutuo aequalitcr aguftt. 

L. £ MM A VIX. 

* 

Si aqua quiefcat in canali, & hac corpora inpartes emirmim^ 
quali velocitate per canalem fenmtur: m^um enm eeram rf 
Jijlenria inter fi, 

Conftat ex leounate fupexiotc» nam motus telativi iidem in- 
tet ie manent 

ScAo- 



(O * ifm JfmtM baef tmuSm & afu fMfhf Jm mfU^HiA» fdiflL^ 

tranfxtrfas fe[\iont\ , fcu Itiiittiihn t maxi- ^lttlJ$> 
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Frincipia Mathematica. 311 

De Mo- 

Scholitm. MiiDM." 

LlBER 

Eadem eft rano cofporom Ofniuum convexorum & totundo- f^^^J^^y"^ 
tam, qnonun axes cum axe canalis coincidunt. Diffcrentia aliqua i>^o\>. 
cx majore vel minore fri£lione oriri poteft; fed in his lcmma- XXXYL 
tis corpora efTe politi/fima fupponimus, 8c medii tenacitatcni 6c 
fricVionem efTc nullam, 6c quod partes fluidi , quit motibus fuis 
obliquis 6c fupcrHuis Ruxum aqux per canalem perturbare, im- 
pedire, & letardare poilunt) quieteatit^inter fe tanqoam gda 
con^ttistm, 6c corporiDus ad ipferum partea anticaa & pofticaa 
adhaereant , pcrinae ut in fcholio propofitionis prxcedemis ex-; 
pofui. Agitur enim in fequentibua de refiftentia omnium roi«. 
nima quam corpora rotunda , datis maximia feftionibua tianC^. 
yerfis dcfcripta, haberc poffunt. 

Corpora fluidis innatantia, ubi moventur in dire£him, effi- 
ciunt utfluidum ad partcm anticam afcendat, ad pofticam fub- 
(idat, praefertim fi figura fint obtufai & indc refiftemiam pau- 
lo roajorem fentiunt quam fi capite & cauda fint acutis. £t 
cofpoca in fioidia ehfticia mota» fi ante 6c poft obtnla fint, iluir 
dum paulo mag^ condeniant ad anticam partem dc paolo mat^ 
gi$ relaxant ad pofticam; & inde refiftentiam paulo majorem 
fentiunt quam fi capite & candi fint acutis. Sed nos in his lem- 
matis & propofitionibus non agimus de fluidis elafticis , fed de 
non elafticis; non de infidcmibus fluido, fed de altc immerfis. 
Et ubi refiftentia corporum in fluidis non elaHicis innotefcit , au- 
genda eritliacc refiftenlia aliquantulum tam in fluidis elafticis; 
qualis eft aer, quam in fuperficicbus fluidoium ftagnamium^ 
qualia fum nuuoa £c paludea^ 



jis Fhilosofhije Natu&alis 

De Mo- 

TuCoR. PROPOSITIO XXXVIII. THEOREMA XXX. 

PORUM. 

LiBBR GWf in flittd9 eempr^ itfiidt9 & nm elafieo m^wmiur pn- 
Secund. grediemist repfentia tft ad vim cfua totus ejus motus, qu$ 
p^o f!'^ tempore oQo tenias partes diametri fua defiribit , vel toUi 
XXXVIII. pqdt vel generarii mt denfitas fiaidi ad deofitMtem gM qmmtt^ 

Thbok. •T.-»— 4 
yrwXWKm 

Nam globus eft ad cylindrum circumfcripcam ut duo ad 
trta; 6c propterea vis ilh» qpm toUere poflit motnm omnem 
cylindri mterea dum cylindrus defcribat longimdifMm quatuor 
diametrorum) globi moCum omnem toUec interea dum globut 
delbibat duas tertias partes bujus longitudiiiis» id eft, o£lo ter- 
tias partes diametri propriae. Refiftentia autem cylindri eft ad 
hanc vim quamproximc ut denfitas fluidi ad dcnlitatem cylin- 
dri vel globi ^^r prop. xxxvii. &. reUftentia globi squalis cft 
rcfilkntiaE cylindri per lcm. v, v i, v n. ^.E.D. 

(^) CdroL I. dob^rum) in mediis compreflis infinitisy le- 
fiftentis liait in raticme qac cotnponitur ex duplicad ratione 
vdocitati3> & duplicata noant dbnneBi^ flc tadone deiifitati» 



CiroLA, Velocitas maxima qdbum globus, vtpoaderia fiii 
comparativi, in fluido refiftente poteft defcendcre, ea eft quaun 
acquirere poteft globus idem , codem pondcrc , fine re- 
Cftentia cadendo 6c cafu fuo defcribcndo fpatium quod fit ad 
quatuor tertias portes diametri (u» uc deniitas globi ad denfi- 

tatem 

(O * ^'"^ globus tjl ad eyimirum bi mocui int«readttm o^ ternas panes 
'tkeumfcriptum ut dm ai tria ( 170. lib. diametri propriz defcribit tolli poffit 
1.) &c propterea} cum eadein fit giobi dc vel generari , eft ad vim uruformem qtU 
cyliodxi denfius eadcmqae velocitai ( ex totos cjrliixlri 100011« ^ao tempoffe loo- 
hyp. ) quantilu mottlc globi eft qnao- giiudinem qaatnor di am e tr otum gtobi 
titatem moiiU cylindri ui duo ad tria , defcribix vcl colli vel generari poiEc 
Sc tem^us quo globus odo tertiai partet ut duo ad tria dired^ 3c duo ad tria ti»- 
diametn proptni uniformitcr defcribitj vcrii , id eft, in ratione " " 



eft ad tempus quo cylindrui eidem uni- Jijlemia autan cytindri &c. 
ibrmi veloJiatR qnadruplum longitudinii (c ) * Cor. 1. Pacet per cor. 1. prop. 
fuz , feu duodrcim itrtiat diametrorum }7- > quid refidentia globi an^ualii dk fC; 
globi delcribic « ctiam ut duo ad tria. fifteatiae c/iiodti cixciuDlCfifci. 
9M«(a76)fif onftminjnlionifl»: - 
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• PRIKCIPIA MaTHEMATICA. Jlf 
tateni Auidi. Nam globus tenipore caTu» fui > cum vclocitate DbM»- 
cadcndo acquifita, ( ) defcribct &aniiiii xfiod -etit ad oOo ter- ^ C<»- 
msdiamecn luse, ut^deQftai nki^ deifitatemfluidis w''^^^'^ 
pondtnsniotumliuiici^eoaraiw» eric ad ¥imqa« motum cun-SbcuND. 
dcm generare poflit » ^uo tcmpoFe globus odo tertias diametri Sect. viu 
fuae cadem rdockate defcrlbit, ut ( * ) denCtss fluidi ad dcn- ^JJyjj^, 
fitatcin globi : ideoquc per hanc proporitioncm , vis ponderisT h eo»; 
squalis crit vireriileittixj 6c pro^ceiea globum aci:ekcace iK)n^^ 
poteft. 

(7) Corot. 3. Data ^ denfitatc globi & vclocitate cjus (ub 
initb motus , ut U denfitsttefiuiifiocKitpreflf qoiefbeiida in quo 
globt» movetur-; damt td omne ceimut 8c vdocititt .globt & 
ejufl idiftenda €c i^atium ab ao deict^pcnm» per 'etnL vit. 
fr^ xziv. 



Sf o ^ * DtfcrArt fpatJum qtad erk td 
«flo wrnflt fartet diAtnitri fnx tfc. Uff- 
^tfikn eniffl J'^<hini ilupluxn ilhus quod 
vi ponderii conparativi Coe nliAcntia 
cadeodo deftrtpGt ( }o. Jib. >. ) j id eft« 
fiatiitm flMi Olil «4 «fl» MMlcr fiTH» 

- Cs) • Op dtif/Zto/ Jkuiiai dewftmm 
ftak Sk O diaaim» gloki, » FJ^anuii 

6 ad ^ O « ddifiw g}«hi arf 
tnUti tc tnapw^ gkte oal- 

tmpoi ^ «Idea wfaiau fdoGKNe dt- 

jlbiblt^cttlaiair* n-^Oidkf ( f.iSK. 

X. ) » id e(l , ut denfitat fluidi ad dendta» 
cem globu Ciim igwor virei iMiifijnBM 
fint icdpraei ot tmpen ^nibw nifltut*. 

■fualet grneram (179)» patec pro}>ofitum. 

- (y) x«i. Cor. j. D4n( & d^tifka^ 
W <^ vdccitate eiiu fuh imth 
«BT & duf^^e fmidi ijuttr ad om»e ifm- 
fm & veMiat giabit & ejmt refijl/mia & 
Jpattttm ah to drfcriptum. ♦ Priiiiuiii, ex 
id4(i dtn(ii;iie giobi, U dcsB&tte Au»- 
rfii , invenietur, per Gor. t, «qa4lii 
«cfifttutia cum nhum M-ifi 




aofiifieie poicll gU«, te i e n ^afate» 

ciio per vim fui ponderis cotn|\nrati(ri <?< 
dcl ribc-ndo r^uMiujn quod fit ad i)uatui.r 
(cniiK Diamctri fiHB Bt denfine glebi lA 
den&iuem fluidi. 

SecBBdft, eii datl fa»c relrftentil fnre^ 
nietBr fdlllentia qu.« com^rtic vdocitati 
^obi de quo agitur liib initio cjns motiiif 
quiarefiHentiae hicfuppoadniiir efleut qua» 
drati vtlocitjtum, iftJ iutcfn reflftcr.Tii coj- 
n.ti djLtitur tcmjus quo fi hzc rcliflsn- 
tia luiiformitcr ngeret, lotam vclocit.iieai 
.qoam iiabci globus litb iaiiioiaocai dedrue- 
re poflTet, (icquc 17 B C delf^et eam ▼cf.^yi* 
t.tiein i.jitio inotu; fimjlquc relTlli titi.im 
i(jfi comj ctinit-ni , dclign(ftur<]uc pcr A B 
iilud tcmout qao ea vriocitas per relittciir 
tiam unifoimcm dtiirv;! ) .■) .■'! , ^ • , - 
Cto perijendicula A D , ufympiotts K D % 

AB fer M^lna C defoibMer iinieibn. 

Kt li. 



aB». 
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? 14 PHILOSOPlIliB NSltiyltAUS 

De Mo- 14 » cx ejus HypeVbola coaftrud^ooe dabi- 



p iBtTM ^ velocit» re&lqa E F, refi- 

'l ""^ ftemia D H, & Ipat nm Jelcriptum CELFi 
iilBBR autem r^tiooL- hacc iLigula ad cdlcu- 

o CT,^ND. Iu n icvoci'ii(ur , dicriidum. 

SicT. VII. 1. Ytt tjU,fux reiilleatis w^wdk tib 
Pbov.' deber cftin''Oirpni habct trelociMiffni 

XXXVHf. maxiaum qaam tap.u Cio 'u\ fioido duto 
Tmio^. a quircre potdl, elt tr-rum pondu* com^ 
rattfum(x>»po»il^~flt ergo A ejiu pDiklai». 
Dcn&as ddta ^cor^orii ell ad din.1t<i(ein 
ftiidi , tK A ad pondas aequalis voluminir 
flu'dij quo invemojiietrahaturillud ex poo- 

dereA> (e)twiw<iU' poado» coiDpw^iiviiP» 
gu^ io Ihiido i|uo«<Itcainr B» 

Ut prxcerea dcterminerur tempiu qno 
CDi poiidcre B coruos percurret cadco- 
do rpatiuffl qood nt ad quataor tertijs 
Dianinri ot ejni deoiitai ad deo- 
ftaiem ftiidi., five, fidicatar D Diameter 

& dicativ F (patiam quod flt ad ~ D 

nt denfirat globi ad denfitatem medu ^ ut 
deierminitar tempus quo globus ponde- 
1« JB cadcndo percnrret ipatioiD F pofi* 
Ifr quod grarr cadcodo iv tacao piHMlt- 
■0 A nnpoN ontvi niiaan rMandi podes 

hnAeiifet tf *^ pwcuniif cftai fpu^ 

t!a diTerfis virlbus acceleratricibos de- 
Tcrijta ecdem tcmpore (iiit ut illae vt- 

res , fpatium i y — pedum po-idere A uno 

minuto fecuDdo percarTum el\ ad fpatium 
codem tempcpe pondere B percnrfiim nt 

A B Ut HurTn eftiKad fpatium, ad Ipa- 
tium F, iiA qu idrativn minuti unius lecun- 
di ad qu.{dratum cenpcfit qvo C0 pA^. 
dete B rpatium Fpercurretnr* ^iod cem- 
iini tficarar cumqoe vdocttare per 
lapfum atqaifirj du^luni rp.i;ii lapfu per- 
curfi nniformitcr dekitbatur ipfo iap- 
Ai lemp.re, ideo vdocttate pondere 
B temiirc G acqui(I(2> to<!cm tcm- 
pore G Jciaiberetur z F , cunique ve- 
iocitas omnis exprimatur prr Ipatiam di- 
yiltim pcr trmpus, <-rit ea vclocitat maxi- 

*^ . * 
ala -— - quas in poQeram dicarur H. 
G 

II. Diti anieiii qulvis alil ejufHem 
g1«!tt velo«4t4ic ia eaicBi floids) ea%u« tlt- 
>• t .» 




catnr M , re(illemia ipfic om petenr tnr6b- 
rineiur , ur qoadnitum vclodtatis H adqua- 
dratwn velocitatii ^hu^ce if , iu cft 
•cfiftentla' ■dvcrrne velociiiMcm U ad 

pondns B zqaipcnet, ad 
advttius velocuum M i qnaa 
K } cum ergo prici dnia (it ratio A- 
ad 11 dabitur cdam latio d »6 M idcof 
^oe dabimr (patium quod aAione vi Jl 
unifbrnii ibppofit4 per unum rr.inutum 
fccundum defcriberetur * iiquidem tpatia 
per diverfas viret uaifecmc» Mcdcmtti* 
cca deicftpt» iiCJcm tcoiporibw fini m 

iHtiviNt* ideococ J adKatiy-^ fed; 

ad fpiuium uno minnto fecundo dcfcrtp- 
tumj cujui.ipatii dii^am pet unum ini- 
jMnitii iccnadam diviiam cxprfmii vdo^ 
citatem vi' X pcr nnnm miawnm f< 

dnm prodadUm. Unde invenietur 

quj p r eam vim R UDiforniiter tgcmcm 
velocitas M prodtf.i vel etiam dcftini pc(^ 
fet> velociuia eaim percandem vimaiy 

quifitie tum ut temi ora quibus acquirun- 
lur > £rgo vclocitas tempore uniui nunuti 
lcci^di aeiaifita e({ ad velocii^aam M» 
maaammiannimii^cundnn adtcmpm<|ao 
di R ▼dodtatem M ((rnenfe vd ro^ 
lere poHet. Ui.dc i tidcm in H}perbo- 
lc condrudione datui valor tcm,iorU pci 
lineam A B de^>Mti 

Sumaiur eri;o B £ quod (it ad A B nc 
temput qued aliumere lubet ad tempus iUiid 
quo vii li vdocitjtem M qox pt- r BC expri- 
miturgen^-nrcveltoUcrcpoiell aniiormiier 
agcndo, dnaunr Ol^aia F, ea deligo» 
bit vt lo. iiaicm ^iobi eo n n p r- lupcrilt» 
tetn quz cx naturi H> perbolf hah«i>.tjr» 
eilcniin A fc:, ad A B, Cnat BC live M 
ad B E F , un<)c cuin fu .\ K = A B -|- B Ej 
.fil%U£ AB icjaiHU mvk iovcnittm« BC 
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P R IHC I P I A M AT H E M ATI C A. J I J 

X*) Corol. 4^. G]obu8 in fluido compreflb qnidcetite eju(cleiii 
fixum deniitatis movendo} dimidiain motus (ui paitem prius 
amittet quam longitudinem diianim ipiiiif diametcocum defcrip- 
lerit> per idem toroL vib 

PRO- 



DbM^ 

TU C0R« 
PORUM. 

Liber 

Sbcund. 

S4CT. VIL 
PROF, 

xxxvm. 



tempm affafflptami BC Ite Jf vdodm 

data, daiur etiam £F. 

Datur pariter refifteoda BH> dleufli 
B C ' ad E F * ut K ad hancce novam re- 
fiftemiam > quz> prioribus daiis^ etiam da- 
bitur. 

Deoiqne daov fpotian i eorpon do- 
uripooii» dator enim fpatiom qood telo- 

citaxe conftjuti M tempore B E peioilni- 
lor i Eil veri area B C G £ ad rpatittm Hjr- 
peibolicam BCFE, oi fpMimn vdocin- 
M cooftaati M tempore BE percurfum, 
ad (paiium percurfiim cnm velociute per 
fefiftentiam clecrerente, at ex naturi Lo- 
garitiunorua U/perbolioonim (patittm Hjr- 
— «i-pEell»— ^ — — - 



A E 

dcatis -j-^ f tc quia Lt^arichim «aiani- 

dem qoantitatam in divefft Logarhfmio- 

rum (eriebus fumpii funt proportionales, 
fumatur LogariHimos illius quamitatis 
A t. 

j^in Tabulis, vulgaribu>,fiatquc ut Logari- 

thmmdenarii numeri inTabulis^Hve unitat} 
adl.]oz;85o9 quieft Logatiihmus H/per» 
bolictti ejofdem denarii oameri > ita ~ 

fiih. «nmiiMii^ ex Tabolii 

tOS ad Logariihmum Hypcrljoltcum ejiB 
quantitatis , hdbebitur arc4 BCFEj lii 

ergo digoita* U/perbolc = i , erk BC=^j^ 

iBCOEss^j^xBEr ideoqnent 

^-j^ j ao Loganthmtun qaanntaiu -^-^ i 
Xebol^ Hrihwfciiia & /aulupiicatum per 



a.;oi;8fo9- Ita rpadnm fdocitate coih 
ftanti BCteouoio BEpercarrnm> ad fpa*. 
tiBa percarfam cam velociate per refi- 

fteatiam decrelccnte. Q. E. L 

( z ) ♦ CoT. 4- . * Cum globus & fltti- 
dum ejufdem drnfiiatis lupponantar , 
(iftentia ifto in cUu erit zqua is vi qu4 
toius motus globi gtnerari vei to):i ^oC- 
fct qoo tempore c^to tertias Diametri 
iitai aaiibrmiter delctibereti iuque Gt 
BC monM globij erit ABtempas quo 
unifbrmiter percurreret o^o crrtias fuat 
niametri > fit E F j diiDidium B C, quoniam 
EFJnpfiimtrefidmiBi metaBi> P£ cnt tem- 
plMqoo dimidia panmocut amiiTa fiierit» 
tedBCadEFntAEadAB&eft BC 
ad E F ut z a<i i , per conft. crgo rtiam 
A£=tAB&B£=ABj ideoquedimi- 
diom moram amittet qoo tempore per- 
curreret unlformiter odto tcrtias Diame- 
tri fuz i Sed iliud fpatium unifbrmitcr 
percnr(iim eft ad rpaiiam percur(imi ve- 
locitate per re(tfteatiaa decie(cieatfl oe 

II ( fiee i ) od Loganiiin h Ta. 

A E 

bttUl de(umptum quantttatis j-^g ( (iv« * } 

maitiplicatumper i.}Oi58foy,& iilcLoga- 
ritlHm cft. joi o joo ) prqdaAum e^o ciic 
.69^1 &c. idco i. ad .^yji ficc. ut^ 2>j 
ad 1.843 ;i D , quod qiiidem paolo minBI 
qunm 1 D, idco Glc^us ii) ftlide ejoP 
dera dcnfitatis dimidiam (ui mottu par- 
tem prios defcribet fMm Umgttuiinem 
iuarum ifffitu Dmmwonm dtftr^firik 
<i. E. D. 



ata. 
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^lS FHIL090PR1A Kji-pvtAm. 

D: Mo- 

Tu CoR- PROPOSlTiO XXXIX. THEOREMA XXXI, 

fORUM. 

L*«n CloBi » per Jfuidnm m cm^i cylitMco thupm cw^efim 
SiicvND. wufirmiter fngrtdientis > refifentia ef ad vim^ fw^ tmn ejm- 
VuIp!^ moriKf > imerea dum o5}o tertias partes di mmtri fivf de^ri' 

XXXIX. ifit , vel generari pojjit vel tolli , in rarione ^ua ctmfmMet 
Xheor» ratione orijicii canalis ad excejjum httjus orijicii fttpra dimi- 

diuin circuli maximi glchi , & ratione duplicatd oripcii cana^ 
lis ad excejjitm /mjus onjjcii fupra circulum maxinuim globi f 
& ratione denfitatis fiuidi ad denfitatem globt quamproxime. 

Patct per ctrroi» 2, prop, XXXVII. pocedlc vero demoiiiibea>' 
tia O quemadinoduio. ui piopefiueiie' pciicedeate» 

Sc/iolum. 

Ih propofitibrabufr duaBus noviilhnis ( perihde afeinTein.v;) 
fiippono quod aqua oronis congelatur qus glbbum prscedit r 
ic cuju& flutditas auget~re(iftentiam globi. Si aqua iBa omni» 
fiquefcat , aug^bituc reHftentia aliquanturum. Sed augmentufl» 
illud in his prGpofitionibus parvum erit & negligi poteft , prop» 
terca quod coavexa iupeiiiaes giobi totum £sts oificium glaGifik 
fiiciat. 

PROPOSITlb XI. PHOBLEMA IX. 

CM r ^ mtdio feddifim wmpfreffo progrediemis r iimidn ref' 

fivMmm- ftr flu ew om e i M- 

Sit A pondus g)bbi in. vacuoy B j^ondiu ejua in laedio re- 

C a ) * S fKH u i mAm m frcfofiiiom civcali mniim Mkiy isiiaDe diqilica*^ 

p mttdt u n . Demonftratio Mdtem nwner » ta oftficii canaUr a4 cxeeflfam ln|M oii- 

^ux in nota adfangcuda tantnm hxc ftcit fq)» circulum maxitnum globi ^ 8l 

iunt : fcfiiUr/ia autcm cyliadii eft ad ratione denGtaiis fluidi ad dcnfitatem glo- 

baac «im qMm-proinmi tn Mtione quv \a(ffr cgr. i. frcf. XXXVII. )i & refi- 

OOmponitBr ex ratiooe oriflcii canali* ad (lencia globi aequali; e(( rcildentiae cyli»- 

„ otificii (ttgra dimidimn 4ii « BerLeto. Y ^ Y i-^ YIL- <^£*I1» 
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Prttjcipia Mathemattca. 917 

fiftente , D diameter globi , F fpatium quod ilt ad * D ut den- Da Mo» 
fitas globi ad denfitatem m^dii , id cft , ( ) ut A ad A — B , G " 
tempns quo^ globiis pondcrc B fme refiftentia cadendo de(bn- liber 
h'x (jp9mm Ac H vc^:ita» quam globas hoccc eafa fao ac- stf-.vnv. 
qoifk; £t erit H veTocitas roaxima quacum gtobus» ponderesicr. vir. 
&o B9 ift medio lefiftente poteft defcendere , per corol, a.jj^^^ 
fr0f. xxxviii» & lefiftentia» quam globus ea cum vclocitate 
defcendens patitur , cEfjualis erit ejus ponderi B : rcfiftcntia ve- 
ro, quam patitur in alia quacunq'jc velocitate , erit ad pondus 
B in duplicata ratione vclocitatis hujus ad velocitateiix i^lam 
maXimani H, per corol. 1. prop. xxxviii. 

Hxc eft refiftentia qu£ oritur ad inertia materiie fluidi. Ea- 
yero qus oritur ab daftidtate^ tenacitatey ^faSamt partiuA 
> > fic tnveftiga&ituc. 



( b ) a S j. *Jd«JltmJaA -^B; 
ScnfliJHft eorporum ejnfifnn voloRiioti 
fcot eoTUir.dcm pondem in vacuo ( i. & 
^ lit. i. ) i Sed A efl pondus globi ia 
▼iciio ji & K^B peate aequaiis globi a- 
^Mi etiun in vaouo } mm globos A aqnc° 
ittflBerfuni ponderii foi partem amtttit ac- 
* ;m poiideri paris voluminis a)a8-(|fr* 



«.g.nreg. XX > JErgo 8cc 



fum quse hic NEWTONts profe n , dcmoo» 
ftr.icio £idlias itueUigatur > non nulla re* 
vocandaAaC} qox in propontionibos YIIL 
Sc IX. demoollravit. Sunto C U & A B 
' fete «d datam A C perpen^adarei* C tt 
^dcm infinita i & B A zqualis ^ A C 
Centro C ^mptotii G H j C A d^btH- 
Mr per paDenMB B hjrperbota B N 9 c»- 
pivKtir hCf K?, A K continiK* propor- 
tionaleij 6l per pondum K ducatur ad 
hypeibolaai- fcda KN parallela AB. £t 
fi corpot grave ^ quiete cadat in tnedio 
qood in mplicati velocitatis ratione re- 
fflltt , expomtque area A B N K (patiaai« 
k cov]>pie cadeiMe de&riMam } velocitaa> 
cerporii heoceaifii aeqatiita expooi pote- 
rit pcr lineam A P , & ipfiui velodtas ma« 
xima per datara A C ( fer e«r. i. & z 

r>.yi\l ). Froducatur jam BJk td D tu 
A.I> a^iuliiiWC/ jfiogfml>C9.t^ 




eeiiii«D,a(ymproto l>Cae Tntfce pritKi- 
pali A delcribacur alter.i hypcrbol i aT Z, 
qux lineam I> P produAam lecct in T > ^ 
lioeam D Q ipfi D F iafinit^ propitiqtttm^ 
ia>Vi &6<ter eTaaefccp; DTVerits]ua< 



ai<i.. 
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troCoR- 

PORUM 
LlB£R 

Secund. 

StCT. VIl. 
PaoF. XL. 



r 

2 l8 PhILOSOPHIJB NATOTAUr' 

PenutCatiit globus ut pondete fuo B in Ruido defcendit» 
8c (k P tempus cadendi , id ;uc in minuti* fecundi» fi tem- 
pui G in minutis fecundis habeatui. Inyeniatui Qumcrus ab-. 

2 P 

folutus N qui congruit logarithrto o,4342p^8ii> -g- » fifr; 

que L logaridunua numeii --^^:6cvdocitMcadendoa6qui< 

" fitt 



PP Q>t A C 

CK 



, ftfeaer ATD 



C K po u c t <)uo corpus cadendo <lefcri> 
II rpatium A B NK & quo VClociM- 
cem AP acquirit ( pcr calum ». prop. IX. ). 
Sparium ver6 quod corpos temporc quo- 
f»A T D cadeado delcribit , erit ad 
^anani qood oorpai vdodtate mniBil 
AC^eodem lemtwc uniformltcr propre- 
diendoi dclcribere potcft , ut area ABNK 
adaream ATDCftr «or. i.'j>rop. IX), 
& tempus quo corpts in medio rcfiften- 
le cadcndo velodtatero A P acquirit , erit 
ad tempusquo velodtatem maximam AG 
in me^ oon refifteme vi ponderis fui 
comparatm cadeodo acqoirere poflet» ot 
fe^or A T D nd triangdn APC (per 
cor. f. prop. IX.). 

aSf. His pTxfuppodtis , dicantor A C=: 
AD=«,AB=^a, AP = *, PQ = d*, 
& quia AC:AF= AP: A K, erit A K 

XX aa — XX 
^ CK=— — j ITungulum PDQ 



sS4il»,ftlUterDTVs 



}jid» l aadx 



+ 



PDQxAC 
CK 



. un- 

aa-^xx « + * " — * 

dij liimtis flucntibus, habetur ledor A T D 

^\»aL.a-\-x — ^aaL.a — *= a a 

'0J^X 

L. ^J"^' qoantitati nihii addendum vel 

fiibdiiceodum eft , qua nbifit ATI>=o, 
ft'ir s o* cMMRtt't « oportet. Daca- 
or LOparallda KNtpfique in&iitd pco- 




4t 



4,ie*^.)KN=:^^^=-? 

' CK aM — »« 

acKLs ^'•^.cricaic» ABNK floxb 
■. « 

l*'«dir - 

K N O L = i , fumptirqil 

a a — XX 

tibu$,arcaA BK N = £fon^. -^^smU 



44— X x*quia?er6 area A B N K( 
vin6tM=09 et it cogl h m^ss^^^it-^** 
«c areaMcanua ABf(Ks:|««£.«« — 

19 
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PRlNCinA^MATHEMATlCA; 

itt «Ot 1^^;'^ H, altitudo autcm defcripta erit — tu Cor^ 

seC 1S4) iniMii foiio corpia in mttfio ABNK od ftaoce» ATD( »8^ ), idStcu^D. 

louneme OMOiwo vdoantem acqoim • •+* Sicx Vit 

pusCquei^lociiMCnimaxifniim iJvi poi^ ^^"^ *— p.«J1 1«' 

deodo acquirere pote(t , m feAor ATD aa a—x*^^ ^4,—, 

adtri-tngulum ADQid eft,i>:G — M A- ^ ^C^—Q «« 



• • *^ . "-r» . 4J» JV 

^'C'=^'i:r^*^>>f''itl»»'«^ l«gwitliau iiuMm»» lofillia caii» fab. 

to in logiftio» cujiu r«kaigeM ett nine MweneinMtai . eft— - t. ***" * — 

< 3I. /it. ji. ). Quapropur fi logarith- G *"a — 

lipGcandii»enipernaineranix,;oz5t;o9;. ' 

M in w.7.|n)p.XXXV.f4dum cft, & ha- *-*r**— ^^^'"♦^"•^•^•nr:;;* 

idcoqaedividendo i.per t. 3015 ^c.nujne. Jtf4>i • 

fUS0,4|4»*448iy.- - cftlogariibaiBi ta- • * Jf " I» 4 

. + / =>+ ITn :«=.4i 

ftnlerieflMi^ri . Immo fipertabdv ^ , 'H** iPF 



« + eCiV-'J] "^*^ rcliniui* tabularam Iogaruhm'i« 

- _2 * i4p01«e »= — — — . tflau- e"* " nraltipUcandi funt per numerum 

tem O »4 ) A C «ri A F leu « ad , , o, numcrus dicatur M, logariiL,» 

veloc».. rrnMma H ad ydoc.tatenr ca- ^4 » nbnli« fiuilIrtW £;& kgaricbim» 
dendo actiuilium. Qoare h«c vclocicai S 6-«'"»™» 

„ f K, etia«tabrfari<«nieri^4"-I.fit £; & 

*'« ~— ji^ipT^'^' ficun Newtonos N 




»Ug4 cft - — . A.tiiudo Jqoam zlobw - «'■^F 

o 16"«- iePde£nb«,e«--; t,iUi94f9iiW 

tempore p cadcndo io mec^o refiftea- . * ** . 

18 doiaiM/ cft ad Ipamoi -^«ntant ' 
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^io Philosophi^ Naturalis 

DfiMo- 1, 38^2p4^^i I Fh-4,(^o;i7oi8^ L F.(<*) Si fluidjmfatispro- 
»0 CoR- fuftdum lit ncgligi poteft terminus 4, 60; 1701 8)5 L F ^ Ac eat 

PORUM* 2 P F 

^L^BBR — ^ I» 38^2^43^1 1 F akicudo deioipcaqiiampKoxiau;. Pa- 

S£cr. Yii. tcnt j^ggc per libxi Ibcundi propoiidoiienii OQoain 6c i^iif cdvoI- 
paom..!^ ^ fcypotfaefi qaod ^olnis naHam aliam padamr cefifteD» 
dam nifi quae otitur ab inertia miteriae. Si vero aliam infiipec 
tefiftentiara patiatur > defceiifiis eck taidior» 6l ez tdaidaAone 

innotcfcet qiiantltas hujus refidentiae. 

Ut corporis in fluido cadentis velocitas & dcfccnfus faciliui 
innotefcint, compofui tabulam fequentcm, cujus columna pri- 
ma denotat tempora dclcenfus 1 fecunda cxhibet vclocitatcs ca- 
dendo acquifitas exiHente velockate maxima loooooooot ter- 
tia exbibct ^atia lemporibus iHis cadendo defedpca exiftente 
3 F fpatio quod corpus tempme G cum vdodtate maxima de- 
ibdbit I 6c quana exnlbet fpatia lifiiem eerapiozibaa cum veloci* 

a P 

jtatc njaxima defcripta. Numcri in quarta columna funt «g- » 

& fubdupendo numenim t, 38^2^44 — 4, (<oyi702 L, inveniun- 

tur nun^eri in tertia columna , 6c multiplicandi funt hi numeri 
per fpatium F ut habeantur fpatia cadendo defcripn. Quir.ta 
■his infuper adjc£la cft columna , qux continet fpatia delcripta 
iifdcm tcmppribus a Qorpore^ vi ponderi^ fui comparativi B; in 
i^) vacuo ca^ente. Tm- 



(i) * Si JmUbm f4tif pnfiaima Jk i 

id rdj fi :ilciiu({a S quam p'o'.iu? t< n po- 
4« t udcavio delcribit > fatii magua furrit, 
ocjgl^ poidl ceraiiaqi ^jKOf 1 jo.fifiL F. 

OMiicntBifitt.lo n< t iiJ iwHiBieti ^ p 

|AiN eff numcfw &»n afapam» ta mU 

I cg iridiiQUf l. «ranelcH l|M«i [ i wK to l . 

Scd , /i vt f >ri(as maKima tiu Hur H , 8c 
trelocitas (cm|x>re P calu globi acciuifita 

VttfkHi K=« ( i%f )t & ideo 



s — zzUiSc (^uaodo fpatiinn ifefcrt{(> 

»am S ]4iii magnum fft , fit V—H q-nm 

H + Z 

proxtmt}, ac prosoiic - (cu N «umc- 

H — V 

fos fat» magDw > lu e» fe^iicnti taboh 
inaDifrttam «ft. PMm ergo propofitan. 

(ej ♦ 1» «HKMi aiiWM. Haiw labukl 
wAaCS» pwtoftftii nponenda vidctav. 
■Hnim ftipMi «ohnMa» prim» , ^uibos 
exprinifw r^rio icnpocii P adiempus G» 
antimiimur ipto lobitn » mivtcri vrr& ia 
cotumui <|aarta correlpondentcs fKiUiimi 
rcpcriuurur. Cum enim rpatiun&tfmpore 
O velcciute «niaii II «ittciMirff 
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Tempora 
P 



0,00 iG 

OjOiG 

o,iG 
o,2G 

0,30 

o>4G 
o,sG 
o,6G 
o,7G 
o,.G 
o,qG 
iG 

2G 

3G 

4G 
JG 
6G 

8G 
9G 
loG 



Velociiatcs ca. 
iemis in 
fuido, 

m99il 

999967 

990679^ 

29151 261 

57991^^96 
4621 1716 

^704957 

60436773 

66403677 
71629787 
761T9416 
9640^758 

9995Z950 
99990920 
9.;99S77i 
99999^34 
99999980 

99999997 
99999999! 



Spatia cdiin- 
io icjcriptd 
injpuido. 



COOCooiB* 

0,000 iF 

0,0099:134? 

0,039756 rF 
s,,6SitF 

0,15-^9070^ 

0,2402290? 

0,^402706? 

0,4545405? 

0,5815071^ 

0,7196609^ 

0,86756 17F 

2,6jooo5 5? 

4,6186570? 

6,6143765? 

8,6137964^ 
10 6137179? 
12,6137075? 
i4,6i;7059? 
16 6137057F 
18,61370561' 





Sra'iet cai:>'' 




('.0 ief(rip:a 




tn vacuo. 


0>002F 


0,00000 iF 


o,zF 


0,0001 F 


» 0,2F 


0,0 iF 




c,o \F 


0,6? 


co-^F 


c,8F 


c, 6F 


IjO? 


c,2 ';F 


I,2F 


036? 


1,4? 


0,49? 


i,6F 


0,64? 


1,8? 


o,8iF 


2F 


iF 


4F 


4F 


6F 


oF 


8? 


16F 


loF 


a5F 


12? 


36F 


14? 


49F 


16F 


64F 


iSF 


81F 




I - F 



DbMo- 

TU CoR,- 

i^ORUM. 

LlBER 

Secund. 

StCT. VIL 
PRor. XLi 



Scho^ 



fcripium fit i F , Sc Tpatia eidcm unifor- 
mi \elocitate dcicripta temporibus , qui- 
bai delcribancar, proponionalia finij na- 
niert oolamme qaafte , doplicam munerit 
columnx primx corrcls.ondcr-.iilDus , ha- 
bemur. Quia vcr6 Ipaiia , a corporc yi 
poimlerii fui comparatiTi B (ine refillemia 
cudcnte, defcripta , fum io daplicnftn- 
tionc temporum quibut defrribonrar , 8C 
tempore G dcfcriliitur fpatium Fj nume- 
ri cofaiauue quints Tunt quadrata nume- 
Tocam correfponjendam in cotumna pri- 
ma. Nuin~ri columna fccundae velociia- 
tem acquiiitani cidendo in fiuiJo terapo- 
N— I 

rcP indicant qttaedl|^^pj X H, fij^ae 
Tow. II. 



imreniunwr : aflitmpto io cohiaMa prinw ttjr« 

tcrmmo quovis, Ejtenipli CMBlf » G pro P » 

-v — t,7j7i77?*7*' Uittc logiriduno in 

Cx 

tabulls congruit numcrusabfoluioi S^tfSiiS, ' 

= N>undcfit — = ;-^,&q«.. 

H = I00O0OC50O ( per hys. ), vclocitas tcm- 

N— I 

p:reP, Cve 2G, acqu>rit3 ^ ~ H , eft 

9540x758, oti NrrTOMUS in tabula pofuit; 
Inventit hoc modo onaMrit toJurruix fc- 
Gwdtei iarewunv^uoque nonMricolnaip 
S $ B* 
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1>bMo* 

TU GoR- 
poauM. 

LlBER 

SicT. vir. 

Prop. XL. 
?BOBL. l.<. 



PHiLosorHi^ Naturalis 
Scholium, 



Ut tcfiftentias fhiidorum inTeftigarem per expcrimcnta » pata* 

vi vas ligneum quadratum , longiti.dine & latitudinc interni 
'digiiorum novcm ) ycdixs Londincufis ■> profjnditatc pedum 
"novcm cum fcmifie , idcmqce implevi aqua pluviali ; 6c glo- 
bis cx ccia 6c pluniHo rnclulb formitis, notivi tcmponi dcf- 
ccnfus gioborum , exiitcmc defccnrus aliitudiac 112 dij^iio- 
rum pcdis. Pes folidu» cabicus Londinen^ continet 7<f fi- 
bras Komanas aqux pluvialis 9 U pedis hujus digitus (blidus 
Gontinet ifuncias librge hujus feu ( s ) grana ay^j; & globus 
aqucus diametro digiti unius defcriptas continet giana 1 3 
in medio aeris, vel(i*) grana 132,8 in vacuoj 6cglobus <{ >i- 

* iibet 



p«teiri«,wd«Iie«-g-— i,5S«xw*« + 
4,tfOfi70»L. QnoMamedtedMiidlii»' 

oteiqi & fam uwrcaaii ftir nnnarnii 
G 

N + I 

N > cognofccmr numerus — — cum ip- 

fius [<ogaritlimo L j atque iu obtinebitur 
Dtunerut columnx tertix. 

zi6. £x hic porro tabuli patet verum 
eflc pjirc , quod non naiU le obftnra^Te 
celt;iiitur, nimirum s^ravia in meJiis refi- 
ftcncil>ut cacicntia bre/i latis tcmporc ad 
■nxiimm qnam acqairerepofltnt Telodi»> 
tcm p?-ve:iirc Sc poftea moveri ani&rmi- 
tcT , licet pcr thcoriam noa ntfi tempo- 
rc infinito, leu nunqmm , pofilnc maxi- 
mam ilLim vclocitatem revnl ac^airere. 
Nam fi tempos P quo f lobos in ftrido 
quocumque cadit , fit yqujlc tempori s G j 
jlobi vt loci(a? acquilitJ crit ad Telocita- 
tem maxim.un ai 999909* wt iCoooooo, 
fea ut I. ad jjococ-jos , quamproximi , 6c 
fp.itium licc tcm,jcrc 5 tJ dctcripium erit 
I^«ij7y<f4 F, 6c ilci '.!e iraiia dcKripia 
crelccnt ftrc ia progrcfTionc arithmeiica 
•dmoilttmtemporum. Elaplb igicur lempo- 
le 4G. vcl 5 Ct <;lcb.!^ uiut rmiicr dcfct nfle- 
te videbitur > iicct cjus velo itar revet^ per- 

^etiii^ ct«(nK. ^ «Oaimttv tcmpw 



P «r,u : !e 'oG , lum vtrlo^itas acquifii.i efl 
ad veiocitatcm maximam ut 9999'J^99 | 
ad looooooeo > & tinmnim nnmerorum 
ditferencia | ptoHiii infenfilMlii «ft ocaUt 

humanis. 

( f ) ♦ Pidir Lmdinenfis. Pei Loodi- 
nenfis ell ad ijcdcm Parificufcm ut ij ad 
iff iutcrque in digitos xi , & digitus in 
iz lin*as dividitttf. 

( g ) » S*ri gr4»i* Libra Romaoa uociai 
ti , ttncta 480. grina coniiiiet. 

( li ) 2.87. * Vtlgrana l}t y Sin vjicsto. 
Corpus quodlibet poodcris llu partem amit- 
tttinaereaqoalem pooderi paritfoloBini» 
aJris ; rorpomm vrro pondcra abloluta 
lub paribui voAiinijiibus futit ut eorum dcn- 
fitates, 6: df iiiitii aquae , juxta Newto- 
ni;m , cft ad dcniitatcm acris ut %fO ad z* 
Qoare, cum globi aquci paodos in tere pa- 
rura ditferac ab ejuf^eni poadcre in vacuo, 
diceiidum eft , ut Sco ad i , ita pcmius 
globi aquei granoraiti ijt, «45 ad pon- 
dus a!qu.ilis giobi a«:ris , quod proiude eril 
gr.inoruin c, quam proxime. Adda* 
tur pc ndus hor. }.ondcri .ini rum 152, f 4S 1 
& fttmir;i gran. 1 j i, 199 J j feu grao. 1 3 x,8 
erit pondu* )ir*didli g^obi aqua tn vacae^ 
fjuani 1 roximi*. Dato ii^i'ur j-ondcrc g!o- 
bicuju:hl>et aquei ia aurc , invenitur cjut 
fOndm in ««»0« 11 (tadeti datoaddatae 



Digitized by Goo 



Principia Mathematica. 

Hbet ( ^ ) alius eft ut cxcefTus pondcris ejus in vacuo fupia pon- Dt^ Mo- 

us c)us in aqna. * 
Exper. I. Globus, cujus pondus crat 1 5-6^ f;ranori:m in ae- ^^^^ 
re & 77 gr:inorum in aqua, altitudincm totam digitomm ii^Secukd, 
tempore minutorum quatuor fecundorum defcripfit. Et expe- Stcr. VIL' 
rimento repetito , globus iMtum cecidit eodem tempore JjJJ;^^^ 
tpram quatuor fecundorum. 

(') Pondos globi in vacuo cfl 1 ^an. U excelTus hu- • 
jus pondcris fupra pondus globi in aqua cft 79^ gran. ( ' ) . 
Unde prcdit globi diameter 0,84224 partium digiti. Eft au- 
tem ut excefi" s ille ad pondus globi in vacuo , ita ( '* ) den- 
fitas aquae ad dcnuatcm globi , ( " ) & ita partes odo tcrtijB 
diamctri globi ( viz. 2,2475,7 dig. ) ad fpatium 2 F , C) quod 
proindc erit ^,^i<;6 dig. Globus tcmpore minuti unius fecun* 
di , toto fuo pondcre granorum lyfijij (^) cadendo iii vacuo 

dcs 



id quod ex dividone eiurdem pondcri* 
per namerum 8<o habctur. 

(i) t88. ♦ Ei globut quilibtt &c. 
Globus quilibet E eft ad globam aqaeum 
C di^metro iligiti unius dcfcriptum , ut 
exccflitt pouderii globi £ in vacuo fupra 
pondB ew tn ad pondus grano- 

rum 1 ?i,8. Nam c.xre/Tus ponderis globi 
E iij vacuo fupra pondus ejus in aquJ cft 
poodus globi aqux cjufdem cum globo £ 
diametn > Sed globi aqoc hoawgend ranc 
Qi eoromHcm pondera : eft igitar glolNV 
E ad pl l'um C ut rxcrtTus ponderis glo- 
bi £ in vacHO fupra pondus ejvs ia aqua> 
ad pondofl r$»)8 graoeram. 

( k ) * Pondut glohi in vacu» ejl iJSj^ 
gran. Si ctiim ex pondcre globi in aerc 
gran. (ubdncator pondos ejdi io aqoa , 
quod eft gran. 77 , refiduum crit ponduf 
globi aquz ejufdcm volujninis gran. 79^ i8c 
propterea (287) ut lid>eanir poadus globi in 
.fa«no!» ponderi gcao. ifV^ ■ddeDdnai «tt 

foada pan. ~ii ic piodiiEpoadniglo- 

Im io f Mw giw» isf 7} vm twk 



( 1 ) ♦ Vnde prcdtiglobi diamner&c. Eft 
enim (188) pondui gtan. i }i,8 ad rxccffum 
79 ) ut globus diametro digiti unius 
defcriptns ad globum qaarfiium i ideoqae 
ut diametri i lii^iti Lubus i ad diametri 
globi quaefiti cubum> qui proinic rrit 

partiam digiti cubici. Hujus fia< 

rtionii radix cubica , fcu globi diameieri 
cll o>84»t4 partiamdigtu quamproxim^. 
(m) • Zm deiyeMr«fiM«d(^r.(x8}). 

(n) * Es ita fgmi cdo ttrtlx dMNMWl 
globi &c. Pcr Frop. XL. lib. 1 1. 

(o) ♦ Sluod proinSt erb 4*4»f<f di^» 

NaiB 7»H * *5* fl = 5°'* • ^ 
»>t4?>7:4i4iS<? * quamproximc. 

( p ) »89. * Cadeiiifl iit vacuo d^ifi: 
btt digiiM l>} f Qnooiam corpcri», prsB- 
fcrtini gr.ivioris , ofcinationps quae in nii- 
noribas arcubus fiunt > lifdem quam pro- 
idmi lemp o tawa peii^ntnr in acre 8C 
in vacoo (perMr. t. frof» XXYIL Xik 
j I. ) i fpatiam qood graye eadendo inv») 
cuo tcmpore minati unius fccundi dcfcri- 
fcilj ^ Pcd|H9 Fariileniiam g> Ccm 
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Db Mo-defcabet digitos 193-}, & ponderc granorum 77, eod .:m 
TU CoR-tcmpore (ine reriftcntia CAdcndo in aqua ( ) delcribct digl- 
TPRUM. tos ipy, 2i<?i (') &L tempore G , quod fit ad minutum unum 
Sbcond ^ecundum in fubduplica^ fatione foatii F fea a^siaS dig. ad 
SicT. vii.pr,2 1 9 dig. dcfcribet 2, 2128 <<^. « velodtatem tnaximam H 
Prop. xl. acquiret quacumpoteft in aquaaefcendere. ) Efl igitur tem- 
ffjKMu-. Ut.pyg G o", 1 7244. Et hoc temporc G , cum velocitate illa ma- 
. xima H , globus dcfcribet fpattum 2 F digitorum 4,42 f6 ; ('} 
ideoquc tempore minutorum quatuor fecundorum defcribet fpa- 
tium digitorum 11^^,124;. (^) Subducatur fpatiuni i^^Si^^p^^F 
feu ^,o6-j() di^. & manebit fpatium 11^,0^69 diguorum quod 
globus cadcndo in aqua , in vafe ampliflimo, tempore minu- 
torum quatuor fecundorum deferibet. Hoc ipatium , ob zik' 
guAiam vaGs lignci pracdidi.» (*) minui- debct in ratione qpm 

com- 



•aecaraniii digitonim iVt | qMn praiSini 

(471. lik & quia pcs Lonflinenfls 

pedc Farilienfi minor «d in rattone ts 
•d i«> cfk rpMtam illud digitonun Lon> 
dtr.rnni;Tn ipj^'» reu fcre 19? V 
fpatium augrri uaululam debet ob poodus 
mngie ofeiihMUi diminiimmj tc ideo po- 
-ni poteft digit. Lood. 193 | fBua proju- 
mi. 

^ ( q ) * Defcribet digitot >J , li^. 
j^am vires unirornics fuot ut fpatia quc 
■corpus viiibus iilis agitamm dato tempo- 
«edcfciibit( 17^)« & propterea 155^^ 
tft ad 77 ut dig. ad Ipatium quod 

globus vi pcndtris ernioram 77 tempotc 
miiiuti uiiu:s ("eciir.di linc refifteniii «- 
cicndo delcribiti unde Ipatium boC ff0> 
dc: pf,ii>> digit. quam proxim^. 

( r ) ♦ Ei nmpore (J , quod ftt &c. 
'Spaxia quK corpus vi i>ondcru lui com- 
^iantivi 77 gno. fioe refiftoatii cadendo 
defcribit , fim in du^dicatl rjticne tem- 
■porum qiiibai defcribuniur ( i7 i:b. 1. ). 
Jirgo tcmpus G , quo corpus vi pondtris 
iiji comparaiivi fine rclillcntil caJcndo 
^jefcribit Ipatium F ( f«r frup. XL. ) , cil 
ad minutUQi unuir» l«-\;.iri.ia 11 in lubdupli- 
cati ratione f^taui i\ lcu z^iiiS dig. ad 
^l^ii^digit. . / ' 



X 0 * ^fiigifttr ifmput G o", 1 5 1 44, 
Si jaxta notam itftf j multipiicetur toc 
fr j^Vio per iiitmeram 1 » produ^m erit 

o",7rt2i fcu ^fi'" fcri. QuJre gloSuj , 
cujus diamcter c(l o^il^ii.^ partium digiii 
& pondus in aere gran. > tn «qoa 

cadcndo tempcrc 4f"' de cribct f^atiom 
J9 fiig. circitcr 6c maximam (uam vclo^ 
citatcm acquirerc atque podca uniformi 
velocitate delccndere videbicur ( iStf ). 

( t ) * Utoqme tmfon namuorum fM> 
iMor feeuHihrum &t. Sunt enira terepo» 

ra ut ijjttia veIo;itatc uniforrni H i!e- 
fcripta, & o",iIi44 cft ad 4" ut4,4ij< 
ad I i<f,ii45 f^ri. 

( u ) * Sttbdmaiur ffnium €rc. Tem- 
pus P eft miontoium lecundorum quatuor* 
ftutGad Pimdl&f addigiiiw iztf,sa4f 
1 F F 

= -^r-j Sed (^tr^nyi. XL) {fmm 

qnod globos lo aqm cadmdo lenipetB P 
a PF 

dercribii,eft-^ —1,38«»»«« F;, n^c- 

do, (cilicet}termtao ^>fo;i70i(f LF, qiti 
ob parvitatem hic poiieft ratd contcmoi. 
(X) z9i; * Minui dtbtt 'mrattoue &$• 

Globi ili'.! vtloclt.r.e moti rcfiiU-fitia iu 
vale ii.iipliliimo iit r > io vafe angulbofo Mt 

ib^ TaGi vaSi^am iPauk. ft ciKolo ib 
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Principia Mathem atica. 515 

coniponitur c<. fubduplicata rationc orificii vafis acl exc.ffnn ori- D- Mo- 
■ficiihujus llipra fcmicirculuin m ixirnum globi 6c cx lim 'lci ra- '^^ CoA' 
tione orificii ejufdcm ad cxcclTlim cjlis fupra circalum maximjm ^^^^f^ 
globi, ideft, in ratione i ad 0,9914. Quo fii£lo, habebitur «^^.(.J^q 
fpatiom siijoS digitorum, quod globus cadendo in aqul in Secr. V3L 
hoc vafe Itgn^ tcmpore minutorum quatuor fccundorum per pJ°J;^^^'. 
dieoriam de(cribere debuit quamproxime. Dercripfit vero digi- 
tos 112 per experimentum. 

Exper. 2. Trcs g1obi sequales , quorum pondcra fjor.un 
crant -j^^ granorum m aere 6c yjV granorum in acfi.ii , fucjw'f- 
fivc dcmiitebantur , &: unufquifquc cecidit in aqua icmpor c mi- 
nutorum fccundorum quindecini , cafu fuo dcfcribcns altttudi- 
iicm digitorum 112. ■ 

Comr- 



globt maxiinu$ dt m > denfiw 
^lobi $ , denfica* fluidi d vis uniformis 
tam ^bi moais» qoo tem{Kre odo 
tttrin partes diametri fvae imirofinitflr 

defcribcrt t tolH nofKt vd gcnerari , fnp. 
Et (per prop. XXXVIII.) erit f:r=zi:di 
*(p«ri4- XXXIX.) R:t=^d$tit 
j-f _ J », ] X C^— w 1 * > * propterea, con- 



tei»po(e'dercri1»ti&erU H: fc=— : * 

s i 



m 



jon^is his rationibus, = f » : £<— ji« 3 



F f 

•eproin^e — :<-v^ji:t. PoireriNUit 

vafe mpliffifflo ffemreie f > qood fa^is 

jnagnsm hjbtt r.uiorKm ad temius 
cadcrido cc.tnpu , luiu quim i/ro\imo ut 
*PF ^ . 

— — — , fcu ut l^m eo r n tem;ore mo- 



X [r — Dataigimr»elo3tate glo- 
bi , refiftentia in Tafe amplilfirno ct> ad re- 
fiftentiam in vafe auguftiorc in dati ra- 
tionc [t— ]m]xCf — mPadr».Bre- 
▼itatis canil fo"*™'' r ad R ut t ad n. 
Qnando velocttat in vafe ampliifimo ma- 
xima «ft, feo H, refiftenda «qualis eft 
ponfltTi B ^lobi in .iqua , & F cfl Ipatium 
^Hod elobus tcmpore G vi ponJeris B fi- 
«e Yeuftentia cadcndo deicribit ut v~lo- 
citatem illam H aGf|nirat. Sii h vcloci- 
tzs maxima globi in «(c aoguftiorr, quam 
«am ac<]uiGv>t, rcfiftentia ejus aequjlis cft 
jionderi B , Sc cum rcfift.otia globi in va- 
fe angnftiore cqualis Cv n R ubi velocitas 
cjus eft H ( ex dcmonftrarts ) , & n^dcn- 
iijE fint ut quadrata velocitatum , erit 
HH:kh = nB:B=iwit , ideoque H : A = 
\r r.: t. Sit g tempw qiM» globi» poiH 
xlcrc B fine -leliaendA cadesdo acqaitit 
, k.f jtcj^t^aam suod eoiem 



m maximo dclcripta , ut ex prop. X L. 
&C ex tabui^ hoic lcholio prrfi.\d pa:ct i 
& firoiliter fpatium eodem tempore P in 
vafe angoftiore defcripmm ertt edam ot 

—Ifni. Qutre Cttmfit^-^ad 

i ^ ^ i 

F f 

Qt id cft (ex .deaonftr. ) oi 

Xs g 

\/ n ad 1 } fpatium tcmporc P in »afe 
amplillimo defcripcum erit ad fpatium eO' 
dem tempoie in vafe aapiftiore de&rip- 

t,idell,iit«l«dC«-iii3 

X[e— jm]?, ant quod idcm vf\ , tn 
ratione qux compooitar ex fubduplicatl 
ratione oriftcti va& » ad excelliim t — ^ m 
orificii hujui (upra fcmicrrculum m.iximum 
fiobi> 9c ex fimplici ratiooe orificii ejut' 
dnn * ad exceffiim^f— >Wf fapracir* 
iglobi. 



Digitized by Googlc 



JZtf PHILOSOPHIiE NATURALrS 
Df, Mo. Cotnputum (y) ineundo prodeunt pondus globi in vacuo 
TuCoF-^^_t_ gra^^ excefiv.?, hjjus pondcrb (upra pondus in aqua yi^y 
'la B^Eii^'^^* '^^^""^^f^'" S^^^i o,Si2;>^ dig. oclo tcrtiai partcs hujus dia- 
SrxrKr. '^"'ctri 2,i6jSp dig. fpatium 2 F 2,3217 dig. fpatium quod glo- 
SicT. vii bus po.idcrc Su gran. temporc i" fme refiftentia cadendo de- 
Jj^^^fcribat 12,808^^. & tempus G 0^301 o;5. Globus igitur , 
velocitate maxima qulcum poteft in a.jua vi ponderis gran. 
defcendere, tempore o"}3oiofd delcribet fpatium 393217. dig. 
6c tempore .1 5-" fpatium 1 1 fj^^S dig. Subducatur fpatium 
1,38^2944 F fcu \,Cof) dig. 6c manebit fpatium ii4>od9 
quod proinde globus codcm tcmpore in vafe latifTimo caden- 
do defc.ibcre debet. Piopler angufliam vafis noftri detrahi 
dcbct fpatium 0,85) f dig. circitcr. Et fic mancbit fpatium 
113,17'!. dtg. quod globus cadendo in hoc vafe , tcmpore 
• 1$" dcfcriberc dcbuit per theoriam quamproxime. Defcrip- 
lit veros digitos 112 per. experimentum. Di£kientia eft infen- 
fibilis. 

Exper, Globi tres aeqbales 9 quorum pondera feoriim etant 
]2t ^tfii.in aeredc i gran/iii aqua, fuccefTivc demittcbantur ; 
& cadcbant inaqua temporibus 46" > 47".» & yo"» delciibetir 

tcs altitudincm digitorum 112. 

Fcr thcoriam ( ' ) hi globi cadere debuerunt tempore 40" 

car- 



Scd vaRs orificHim f ell 8t digitorum 
( cx dirtis iniiio (l'iolii huia; ) , Sc cir.u- 
li m diamcier inventa elt o>84ii4 par^ 
lium dtgiti, idcoqoe fi dirarar ut 7 ad 
II ir.i o.f;4i:4 digit. ad fcmiperipheriain 
circiili m, l.sc invcnietur digit. i)jz|sx> 
& hinc circulus m prodit 0»f f 73 parrium 
dieici quadr«ii circiter} ex quibai taabcmr 
1 



proinde . 



-=i,oo8tfi. 



Qaarwlpatium in vafc amplifHmo dcfcrip- 
mi dtgit. xiitOiS» clt ad ijMuum io ta- 



fc angulliorc eodem tempore minuto- 
rum quatuor fecundorum dclcripcum > ut 
i,008«i ad I , teu ut i ad o,9yi4 fer^> 
inde hee fpatium piodit iixjOV di^ 

( y ) * CotKfutuin iMMNb &t, Ctl' 

culo cxpcrimenii primi fuft expofito, nttl- 
la fuperetl dithvultas ia computo fioiiii 
expertmeiitt h^nii 

( z ) * Per tlteorlam hi ghhi caiere dc' 
btunmt temfore 40" (inua. Cum pondus 
globi fit ixi ^ranorum in aere, & i gra- 
ni in aqua, ent poodni «q^lis globi aqiai 
granonun izO( & ideo pondus globi tn 

110 <r 
vacuo eran. iii r — feuizi — ( zS? >. 

£xcei&tt bujus pooderis fuf ra poodus glo^ 
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circiter. Quod tardius ceciderunt, utruin niinofi p oportioni D^Mo- 
fefiitendai qax a vi inertbB in tardis motibus oricar, ad rcfi-'^i' 
ftendam qas oritiir ab aliis caufls tdbuoulum flt; an potius'.^^* 
bullulis nonndli^ globo adhsrentibus, vcl rarcfactioni c^rae adgj^^^^^ 
calor,em vel tempeftatis vel manus globum dem:ttent'ts, vclSEci.vir. 
etiam erroribus infcnfibilibus in pondcrandis globis in ^^^^ijpJJJu^it' 
incertum efCa puto. Ideoquc pondus globi in aqua djb.t cfTc ^**" • 
plurium granorum» ut expecimentum cectum & iide dignum 
rcddatur. 

Exper. Expcrimenta hadcnus defcripta coepi, ut invcfti- 
garem refiftentias' ftiidoram» ameqoam theorta in propodtio- 
nibus proxim^ prscedentibus expofita raihi innotelceret. Poft* 

ea, ut theoriam invcntam examinarem , paravi vas tigncumla- 
titudine interna digitorum SJ, profihiditatc pedjin quindecim 
Gum tdente. Dcindc cx ccra 6c plumbo inclufo globos qi a- 
tiior formivi, fingulos pondere 135^^ granoriim in acrc &i ji 
granovum in aoua. Et hos dcmifi ut teni^ora cadend, in aqua 
per pendubm, ad fcmi-nunuta fccunda ofcillans, mcnfunuem. 
Globi, ubi pondcraljantur 6c poftea cadcbant, fiigidi crant 6C 
aliquamdiu frigidi manfefant ; quia calof ceram rarefiicit) & 
per rare&Sionem diminuit pondus globi in aqua. 6c cera ra- 
fe&da non flatim ad denfitatem priftinam per fdgus reducitur. 
Anteqoamcaderentyimmergebantur pcnltus in aquam; ne pon- 
dere partis alicujus cx aqua extamis defcenfus eoram fub inido 
acceleraretur. Et ubi pcnitiis immerfi quicfccbant, dcmitlcbm- 
tur quam cautiirim^ > ne impulfum aliquem a manu demittcnte 

acci- 



ki in aqoa cft grao. izo — . Unde pro- 

denot ^lobi diajneier OtSf^ 1 partiiun di- 
|iti I (paiiam z F i>^004 digiconim > fpa- 
lium quod globus pondcre i grani finc 
rcn(lcnii.i cadendo tempore minwi uoius 
fecundi defcribit digic. t >5 y 5 9 > 3c tempot 
G c",$oi«. Hoc tcmpore glcbus vam vc- 
loci:.ite maxima H anirormittr progredii-n- 
4o deicribet fpatium ' F Un i,600^ dig. 



dfg. Subdticatiir rpatittm t,}t^2944F ttn tfti 

t,8oz4 die- , & m incbit Ipatium 1 1 s ^ ; 8 
dig. quod glubas ca>lcu'io iil aqua in v.ile 
.-impliifioio lempore 40" dclrribcrct; dc 
hoc fpanam « propcer angadiam va0s ati- 
qu3ntu!am mimd debR, Rimiram in ra- 
tunc icD-)y ad icoij circiier. Ciobi 
igitar per ihe-oriam Ipatium iii digito- 
ffiuh cadends delcribcit delMcnui» 
pore ixf didiei. 
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De Mo- acciperent. Ceciderunt autcm fuccefTive temporibus ofciDatio- 
ToCoR-j^y^ 4.75, 43|, 5-0 6c 5-1 , dcfcribcntes altitudinem pedum quin- 
^LiKER ^*^^"" ^ digitorum duorum. Scd icmpePias jam paulo frigidior 
Sbcusd. quam cym globi ponderabantur, idcoque iteravi expcri- 
SEcr. vii.mentum alio die, &l globi ceciderunt temporibiis ofaUatxonam 
pioBL^xl'^^' ^^i' ^ »c tcrtio tenipodbus ofdUsiiionaiii 49f, 

* JOy yi & y^. Experimentb fxpius capto» globi ceciderunt 
. maximi ex parte tcmporibus ofcillationum 4pf 6c ;o. i^bi 

tardius cecideret rufpicor eofdero retardatos &ifle imptngendo 

in latcra vafis. 

Jam computum pcr thcoriam incundo , prodeunt pondus glo- 
bi in vaciio i3<?s granorum. Exccfliis hiijus ponderis fupra 
pondus globi in aqua 132^ ff"^*^- l^i^imcicr globi o,^p868 
aig. 0£lo tcrtiae partcs otameiri 2,66315" di;^. Spatium aF 
2>8od6 dig. 6patium quod globus pondere 7^ granoram» tem- 
pore minuti unius fecundi» fme refiftentia cadendo deicribit 
9,88164 Et tcmpusG o^^y^S^j. Globus igitur» velo- 
citatc maxima quacum poteft in aqu i vi ponderis 7J granorum 
dolccndcre, tcmporc o"j>7^>845 dcfcribit fpatium 2ySo66 di- 
gitorum, & icmporc i" fpatium 7,44766 digitorum, 6c tcra- 
porc 2 j-" fcu ofcillLitionum fo fpatium 1 86,15^15- di^. Suhdu- 
caiur fpatium ijjB^i^^^b , lcu i,^^s^ ^'g' ^ mancbit fpa- 
tium 184,2461 quod globus eodem tem^ore invafe la- 
tiHimo defcribet. Od anguftiam vaiis nofiri, mmuatur hoc ipa- 
tium in ratione quae componitur ex fubduplicata rationecMifi: 
cii vafis ad exceflum hujus oriBcii fupra femicirculum maxi- 
mum globi} 6c fimplici ratione eiufdcm orificii ad exceffum 
ejus fupra circuli rn maximum globi; &: habcbitur fpatium 1 8 
digitorum, quod globus in hoc vafe tcmporc ofcillationum 5-0 
dcfcribcrc dcbuit per thcoriam quaniproximc. Dcfcripfit vcro 
fpatium iS2 di^itorum tcmporc ofciliationum 43>f vel |o per 
experimentum. 

Exper. S' Globi quatnor pondere. if4| ^tf». in aere &c 
2if gran, in aqu& £epe demiffi, cadebant tempote ofcil- 
lationum aSf? 2pl 30, & nonnunquam 319 32 & 

3h 
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Principia Mathematica. 525) 

«duotiim. 



derctibemcs altitudmcm pcdum quindecim 6c digitoiuiii ^^B^M>» 



Per cheoriim cadcte debuenint tempore oicHlationum ^ifi b^b r 
^uanipeoxiinc. ^ Shojkd. 

Exper. <J. Globl quinquc pondcre 212^ s;ran. in aerc i&s ct. vii. 
7pf in aqua fa^pc denii/Ti , cadebant temporc ofciUationum 1 r >.p^^, ifc 
I rii 77 <^ ^ s ) dcrcribentes alrinidincm fiedum quindc- 
cim &c digitQrum daorum. 

Per tliooriam cadcre debuerunc tempore ofcillationum i;' 
quampro?dmc. 

Exper, 7. Globt qoatuoc ponderc 29 3 \ gmu, in aere & 3 yj' 
^r^ff. in aquafiEpedemiiliyCadcbaattemporeorcinationum a^pf 
3of, 31, 32 6c 33,dclcri1)enicsa]utudjnempedumqntn- 
dccim 6c dif^ti miuscum femifle. 

Per theoriam cadcie debucnmt tcmpore oiciUaEionum s8 
quamproxime. 

Caufam mvefligando cur globorum , ejufdeni pondcfis & nia- 
gnitudinis, aliqui citius nlii tirdius c?der?rt, in hanc inci- 
di; quod globi ubi prinium demittebantur &. cadere incipie- 
1>am« oiciilarent citcom centra, latcte fUo quod forte gravius 
cflet pdmom deiccndcnte, & motum olciQatoiium generante. 
Nam per olciOationes fuaa globjs majorcm mot im communi- 
cat aqus, quaro fi iine ofcillationibus defccndcret; & com- 
municando, amttrit parcem rootiis proprii quo dcfcendere 
debcrer: & pro majore vel minore ofcillationc, ma^^isvel mi- 
nus rctardaiur. Quinctiam globus recidit femper a k;tere fuo 
quod per ofcillationern dcfcendit, 6c reccdcndo appropincjuat la- 
teribus vafis & in laicra nonnunquam impingitur. Et hac of- 
ciHaao in globis gmvioribuf fertior eHy in majoribns aquam 
magis agttat. Quapuopter, ut ofcillatio globorum minor red-' 
deretur, globos novos cx cera & plumbo conftruxi, infiKend© 
plumbum in latus aliquqd ^bi propc fuy^crficiemcjus; & glo- 
bum ita demift, ut latus gravius , qnoad fieri potuit, elTct infi- 
mum ih initio defccnfus» Sic olcillatloncs ia£U; funt mulio mi- 
TfiM. IL T t no^cs 
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JJO PHlLOSOPHliE NaTURALIS 

DBMo-nores quamprius, & globi temporibus minus insequalibus -CQd- 
TO CoR-jiei.ynt j ut i;-, expcrimentis rcqucniibus. 

'l^ber ^xper. 8. Globi quatuor, pondere granorum 1 3p in aere & 
Secu.sd. ^l ^^ a }ua> fo^pe deniini> ceciderunt temporibut ofciQatiomim 
Sect. vir.non plurium quam f2, non paucionim quam fOi & maxinuU 
piioM..^x.^^ patte tempoie ofctUationuni ;i ciiciter» defoiboiteft aikitii- 
' . J^inem digitonim 182. 

Pcr theociam cadece debaetont tempore ofcillationtiitt dr-' 
citer. 

Exper. p. Globi quatuor, ponderc granorum 27^* in aere 
6c i40^inaqua, fstpius demiffi, cccidcrunt temporibus ofcilla- 
tionum non pauciorum quam 12, nonplurium quam 13 , de- 
lcribentes altitudinem digitonim 18^. 

Per theoriam vero hi globi cadere cfeboecunc terapoie old' 
lationum iif quamproxiin^ 

Exper, 10. Giobi qoataoty pondere granorum 584 in ae-' 
re 6c iipj inaqua, flupe demifli, cadebant temporibus ofcil- 
lationum 17», 18, 187 6c 15) , defcribentes altitudinem digito- 
rum i8ii Er ubi ceciderunt tempore ofcillationum ip, non- 
nunquam audivi impuifum eorum in lateia vafis antequam ad 
fundum pervenerunt. 

Per theoriam vero cadeie debuerunc tempore olcilhlioniaii 
ijI quamproxime. 

Exper. 1 1 . Globi tres ssquales , pondere gianocom 4^ 
in aere & 3}! in aqua fspe demifTi, cccidcrunt teinpori- 
bus ofcillationum 437, 44, 44^1 4j & 4*^, & maxima cx 
partc 44 6c 4|, defcribentes altitudinem digitorum i Sa^ quank^ 
proxim<^. 

Pcr theoriam cadere debuerunt tempore ofciilationum 
circiter. 

Exper* 12. Globi tres xquales, pondeie granorum 141 in 
aere 6c 4| in aqosl , aliquoties demiili» cecidenmttanpoTibi» 
cUlationum 61, ^2$ 6^9 U 6$* defccibemes utitudinem 
digitoTum 182. 

£t pcr theoriam cadece debuemnt tempoie oCciilatioilum 6^ 
^uamproxime. 

Pec 



1 
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Frimcipia Mathematica. jji 

• .Per hatc experimema manifeftuni eft quod» ubi g)obi tar- De Mo« 

ceciderunt, ut in experimentis fecundis, quartis, quintis, tu Cor- 



R 



octavis, undecimis ac duodecimis, tcmpora cadendi rcclc c^^^^^lib^ 
hibentur per theoriam, at ubi globi velocius ceciderunt ^ j^^^^jjp' 
ut in experiraentis fextis, nonis ac dccimis, (*) rcfiftentia Secr. vir. 
Daulo inai<Hr extitit quam in duplicata ratione vclocitatis. ^ 
Nam globi inter cadenduin ofdnam aUquantulum : & haec o€- 
ciUado in gbbiB levioribus 8c tardius cadendbus» ob motas lan* 
guorem cito ceflat ; in gravioribus autem & majoribus» ob mo- 
tCis fortitudinem diutius durat» 6c iu>n nifi poft pktres ofcilla- 
tiones ab aqua ambicnte cohiberi poteft. Quinetiam globi, 
quo velociorcs funt, co minus premuntur a fluido ad pofticas 
fuas partes i & fi velocitas perpetuo augeatur, fpatium vacuum 
landcm a tergo relinquent , nifi compreilio fluidi fimul au- 
geatur. Dcbet autem compreflio fluidi ( per prop. xxxii. 6c 
XXXIII.) (<=) augeri in duj^licati latione velociutis , utrefi* 
ftentia fit in eadem dupliclca ratione. Quoniam hoc non fit» 
globi vdociores paulb minus premuntur a tergo , & dc^u preA 
fionis hujus» refiftentia eorum fit paulo major quam in dupli* 
cata ratione velocitatis. 

Congmit igitur theoria cum phaenomeniscorporum cadcntium ' 
in aqua , reliquum cli ut examinemus phxnomena cadentium in 
aerc. 

Exper, I). A culmxne ecdefie San6ti Paidii m urbe Im- 
diai^ mBotb Ivado 1710 globi duo vitiei fimul demitcebantur ; 

unua 



(b) * RfJiJlfntiapaiHonu^miskqmm iodt«i> at flaidam td poilicu illius par- ^fj; 

Ja iuplitittS ratioae ■velotuMu. Si enimre- tet Cam cit6 recarrere oC locun k globo 

lifteniia iccurati (i^Xci ir. duplicatii velo- re!i,;^um ft itim occupare Deqoeat , nili flui- 

, citatis ratione ; temp.ra cadcndi tam per di cottiprcUio augeatur ,ut per fluidtun prcf> 

experimcnta quam pcr theoriam defiaitaf iio & motu* ceieriot propageotur. 

•qaveiuar» Ai (x reliftencia major qoam (c) * Mgni in duplicMd ratkiu «•* 

ia duplicati ratione velocttaii*, tempota UelMi^ &e. Nam panes Huidi percoai* 

«lilMH COrpus cadei.do datum fpaiium de- prellionem iii (t muiuo agunt dCTe:tgunti 

icrt&it , majora clfe debent in experimen- vires quilNii fluidi particulz (e mu- 

tit quam in thcoriflj que minoiem Iflfi* m5 agitant, aageamur in duplicati ratio* 

ftentiam fapponit. ne velocitati» , rc(tilc:.tia eft in eJdcm ra» 

(b) * liifi evmfrtjpa fiuidi fimul au- tione dapIicaU/ ger cor- t, frof. XXX UI» 
jMMfPk Tnmi coifli dfe poieft globi 
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5JZ PHiLasopRijE Naturalis 

DEMo-unus argenti vivi pknuS; alter acfis ; 6c cndcndo defcribebant 
■'U. ^^^•'"'aliltucinem pcdum Loniinenjium 210. Tabula lignea ad unum 
'l^B^k. ^^"^ tcrminuni polis fcrrcis fdfpendebatur , ad altcrum peffulo 
Secund. li^neo incumbcbit; 6: globi duo huic tabuloj impofiti fimuli 
Sicr. vii.demittebantur, lubt.ahendo jeiTulum ope fili ferrci ad tcrram. 
^^^^^ufque demifli ut tabula polis ferseia (biuminodo itmixa fiiper 
iifdtoi devolvetetur 6c eodem temporis momento penduhim 
ad minuta fecunda ofcillans , per filum illud ferrsum. tradum 
demitteretor fic ofciUare inciperet» Diametri & jpondera glo- 
borant ac tempora. cadendi exhibenmt in. (^^). taouUL fequen^ 



Clohrtimfimcurio.plenorMm | 

Tempora 
cadendi j 



Pondera 



Diametri 




Gloimm atrepUmntmi 



Pondera 



Diametri 
y,i digit. 



Tempora 
cadndii 



8 

n: 

8i 



CseteiuiD tempora oBfervataconigi deBenb Niun glbln mci*- 
«uriales (per theoriam GaliUn.) mtinuti& quatuer fecundis 
deiciibent.'pedes< LoodiiienJet.2srf9iBiL pede8.a2a minutis. taninni 



( d ) ♦ Jjt tahulii fcqaente 4 — figntficat 
tem[m cadt.tdi minutis quntuor lccuiidii 
paui» ntwat {\ii[k > ^ 4 •^' tempns minu* 
di qnator kcaoiit ■ pwlo oujqs iiidi* - 

(e) ♦ Difirlbtiu p*dti Loitdinenfcj &c. 
Qooniam drnfisjs rarrcurii ril ad denfi» 
nccffl acris uc 1 1890 «4 twmm$ fATikm 
admodam minaiinr mcrcurii pondns in 
^ ideo slobi Bicrcivio pleiri el« 
Ma^kt^ cfkiuate ia lin &.m yia»f 



per brcre tempus delcendunt-, fed griTia» 
omiita in vacno cadentia (cmpore iDiHiti> 
lurias ftamdk d«lcribaat pedb* LeaSattn^ 
S$ Sfftcs t9i \( 1^9) > & fp.itta dciirip- 
ta - fuat in ' duplicaii tatiouc lempcriun ■ 
( *7» /ik I. Qnare at 1 ad itf-iia \ 
dig. ad fpdtium quod globus menurto 
plenus temf.OTCi" cadendo dclcribitj quo<i 
proindecrit ;oyj dig. leu if? peduaLon- 
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Principia Mathe^t atica. 

3" 42**. Tabula lignea urique, detrado po^ulo, tardius de- De Mo- 
volvcbatur quam par crat , & tarda fua devolutionc impcdicbat "^^ Cor- 
defcenfum globorum fub initio. Nam globi incumbcbant ^^-^l^^er 
bulas prope raediumejus, 6c paulu quidem propiores crant axi^g^yjjp^ 
cjus. qpam pdluio. £t hinc tempoia cadendi prorogata fuenintSzcr. vit; 
mtnutis tertib o^Klecim circitery 6c jam coingi debent ^^-pio^^ 
trahcndo ilk minuta, prjtfcrtim in glbbis mafonbus qui tabula: 
devoiventi paulo diatiusincumbebantpropter mignitudinem-c)ia-- - 
tnetrorum. Quo fatlo tcmpora, quibus globi fex majores ce- 
«idcrc , evadent 81' ,. 7" 7" 4^'% f Si" r^"^ 

1-2'" ,&7" 42'*; 

Globorum igitur aere plcnorum quintus , diamctro digitorum- 
quinque pondere granorum 48} conftructus , cecidit terapore 8*' 
, dfelcrlbendb altttadinem*- pedlim- 220. ( ^ ). Pondus aquflr 
&uic globo «quaiis eft rdtfoo granorum pondus- aerts. ei. 
denvaBquaiis«ft 'fS^gran. feu ts 1^5 X^^^*- '^^^oque pondus globi in^ 
▼acuo^eft' yb2x3^r^^. & hoc pondus eft ad pondus acris globo' 
aequalis, ut 5*02^^ ad iPtV> & ita funt 2 F ad oclo tertias par- 
tes diametri globi, id eft, ad i3|digitos. Unde 2F prodsunt 

pecL 11 dig. Globus cadcndo in vacuo, toto fuo pondere 
^02 j\ granoium, tempore minuti unius fecundi dcfcribit digi- 
IDS i>3j ut fu{^ra,.6c pondeie ^ji^grMm defiaibit di^itos j,^ox. 



3". 41"'— j''!^, crit i ad 15. ut 
'f <iig- adlpauiuacempore ^".^^"'de- 
ftripcaiu quod prodit ped. Liood. tto eb^ 
ciier. Sed gtobi rr.ercurio plenf fpaaQm 
hoc xxo ped. (cmpore 4'' dcrcribius in 
cxperimentis , & differcntia teaipOmai-V^ 
& i"-^", ett 18'". Tcmpom igiMf ^ 
rogK* Aennt aamns' icniit oaDdecim 
«irciter. 

( f ) * fcnitu aqum hutc globo mfiulu 
tfi i6«oo grtmmm. Glubu» aqaoo» 1 ciH 

jW diametrr crt unius digiti contir,ct [^rn- 
Ot t ji ,8 ( 187 ) , 5c globorum ho.nogc - 
ncoruin : [joi (Jira lunt ut diHme:rorum cu- 
bi> dk pro^iicrea ut 1 ad iijitaltnu i^z^S 
gvan» ad poodos giobt aqori cajui di»>' 



dus efl gr?n. ifg^yo. Globomirt aeqaaliom' 
pondira iuik ut illorum deufitatesj & dcn« 
fittt aquz e(t-ad deDfiMtem aeiii uc 8tfo- 
a4 I. QiMlc pcndui giobi acris diamc* 

no digiioiraa j dclcnpti eft — firo." 

grui. qturn proxim^. Hinc pmdus glo- 
bi vitrei aere pleiu iu vacuo ciV gran^ 

p^yJus cft ad pcndu; aeri? gl-bo a-qu-ilisj 
id eit > deaiicas globi > homogetjeus 
gBMr-> ad d«afinii«malrii, oe jo» ^ iidt 
19^ & Ua fum z F&c, cam»Jijtteq|t 
w ia itif^iioiDiMi» caifuliif. 
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& eodem pondcre 48 3 gran. etiam in vacuo defcribit fpatium F 
feu 14 fcd. Si dig.it) tempore J7" ;8"% & vdocitatem 
maxinwm acquirit quacum poflk in aerc delbendeie. Hac ve- 
locitate globus, tempore Z' la* , defcribet fpatium pedum 14« 
& digitorum y|. Aufcr i,}8^ j F fcu 20 petL oj d^. & manebunt 
22; ped. r ^'i?. Hocfpatiumigitur globus tempore 8" 12"', caf^ 
dendo dcfcribere dcbuit per theoriam. Dcfcripfit vero fpatium 
202 pedum per expcrimcntum. Diifcrentia infenfibilis eft. 

Sirnilibus computis ad reliquos etiam globos aere plcnos ap* 
plicatis, confeci ubulam fequentem. 



I Tempora ca- 

Globorum Diame- dendi ab al 
pondera. 



y 1 o gran. 

S99 

483 
641 



tri. 
Siidig. 

s 
s 



titudine pe 
durh 220. 



8« 

7 

7 

7 
8 

7 



12^ 

42 
42 

S7 
12 

42 



5jp/7r/i? defcriben- 
da per theoriam. 


ExceJlm, 


226 fed, tidig. 
230 • ^ 
227 10 
224 f 

22f y 
230 7 


6 ped. 11 dig. 

7 ' 

4 • ,r.^T 

10 ,7, » 



14. Anno 171 p. menfe Julio, D. Defagidim ho- 
jufmodi experimenta iterum cepit, formando veficafporcorum 
in oibem fphsricum ope fphaerae ligneje concavae ambientb, 
quani made&as implere cogebantur inflando aerem ; & has- 
ccarc&aaa & exemptas demittendo ab altiore loco in tcm- 
pli e)ufdem tuni rotiinda fomicata, nempe ab altitudine pe- 
dum «725 6c eodem tempoda momento demttfiendo eiiam 

«, propcerca f t ) globus cujus diamc- dcn; 
Mr eft f digit, & j^oodut iu aue gno. 
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Principia Mathematica.' 5J5 

globiim pbmbeum cujus pondus erat duarum librarum Ro- Db Mo- 
manarum circiter. Et interea aliqui ftantes in fuprema parte"^"^®^" 
templij ubi globi demittcbantur, notabant tempora tota caden- ' J^^J^^ 
di , & alii ftantcs in terra notabant diflTcrentiam temporum in-Si.cuND. 
ter cafum globi plumbei & cafum veficae. Tempora autem Sfct. viL 
menfurabantur pendulis ad dimidia minuta fccunda ofcillanti- K °^V^^ . 
bus. £t eorum qui in tena ftabant unus habebat horologtum 
cum elatere ad fingula minuta (ecunda quater vibrante; aliut 
hdbebat machinam aliam afFabr^ conftnidam cum pendulo 
etiam ad fmgula minuta fecunda quatcr vibrante. £t fimi- 
!cm machinam habcbat unus eorum qui ftabant in fummita- 
te tcmpli. Et hasc mftrumcnta ita formabantur , ut motus co- 
rum pro lubitu vcl incipcrctit vcl fiftercntur. Globus autcm 
plumbeus cadebat tempore minutotum fecundorum quatuor cum 
quadrante drciter. £t addendo hoc tempus ad prsdi£tam 
temporis difierentiam, colligebatur tempus totum quo vefica 
cecidit. Tcmpora, quibus veficflB quinque pod cafum globi 
plumbei prima vice cecidemnt, crant i4|" , i2|", i^s"'! 
17^", & 1(51", &fecundavicei4iff, i4i", 14'^ i5>"&i6»«. 
Addantur 4^'', tempus iitique quo globus plumbeus cecidit , 
6c tempora tota quibus veficae quinque ceciderunt , crant pri- 
ma vice 151''^, ij", iSl", 22", & 2 1^''; & fecunda vicc, i8|^> 
iSj", i8^'^ ^3^'^, & 21", Tcmpora autcm in fummitate tem- 
pli notata, ecant piimd vice 15) J-^', 17^^ 48^^', 22^^', 6c ai j/^; 
& fiscunda vice t^, iSyt, i8|<', 2^9 & Aii". Caterum 
veficflB non femper ^dtdi cadebant, £ed nonnunquam volita- 
bant, fic hinc inde ofcillabantur inter cadendum. £t his mo- 
tibus tempora cadendi prorogata funt 6c au£la nonnunquam 
dimidio minuti unius fecundi, nonnunquam minuto fecundo 
toto. Cadebant autem rc£lius vcfica fecunda 6C quarta pri- 
ma vice; 6c prima ac tertia fecunda vice. Vefica quin- 
ta rugofa etat & per ragas fiias normihil retardabatur. Dia- 
metros yeficaram deducebam ex earum circumferentiis &o . ' 
tenuiiiimo bis circundato menfiiratis. £t theoriam contu* 
|i cum expaimentis in tabula ftquente, a0iuDendo denfita- 

tcm . 



Digitizeci by Googlc 



De Mo 

TU GOR 

LlBBR 

SecuND. 
SBcr. VII. 
Prop. XL. 



Philosophije Naturalis 

tem aeris efle ad denntatem aquae pluvialis ut i ad 85o , flc 
computando fpatia ^uae globi per iheoriani defcribcxe X de- 
bu£runt ^adendou 




Tfmporacaden 
di ab altitMdim 
Ipfiuai 272. 



19" 
22 



Sptitiaiijdim tem- 
porifyts defcriben- 
ia fgr theorictn. 



271 fcd. i\ dig 

27» <4 

27» 7 

277 4 

2.8a o 



Differentia 
inm theor. 
& tnfer.. 



— o pcd. i dig. 

+0 oj 
.0 7 

4-^ 4 
10 o 



Globorum l^itur tani in acrc quam m aqua motonim rc- 
fifientia prope omnis pcr tlieoriam noftram rccte exliibetur , ac 
dcrifitati fluidoruni, paribus globoruni vciocitatibus ac magm- 
tudinibus , proportionaiis c/l. 

Xn fiJiolio, quod fectiora fextx fubjundum eft^ oftenSintiif 
fier experiflienta penduSomm quod g^lobonxn asqualium 6c squi- 
veloaam in aere, aqua* flc aifjemo vivo motorum rcfifiefins 
funt ut fluidorum deniitatei. 0) Idem Uc oftendirous magii 



(h^ * DefcTihere iehuerttnt eaJenSo. 
^empli oaiul calcnlum lentabiniui ex- 
perimenii cum cenia refica iadti. Hujiii 
«aficai diMiCfer erac f.) digitoram tc 
pondot in aire granonim in, 5. Gfoibai 

acris diamttro digttoron J.J dt^crif rus 
COfuinet z} grana quatn proximc i unde 
wt&cm pondut in racuo erat gran. ifc,s, 
Bc ut ad \co, s >t3 lunc oAo teriix 
fartcc diaraetri veiics feu digiti I4 tf ad 
fpatiujn X ouod ita prodtt digit. t)8««»#. 
Velica cadeudo in vactio toto fu ) pon- 
dere \6o,% gran. tempore minoti uniut 
Aeandi defiiibii digi;ot lyn & poa- 

dcre I ?7*T grsn. dcfcribit dic"tos jCid, 
& codem pondtrc ij7j5 grjn. e(i.)m in 
tracoo dcriribii rpnium Fdi^itornin4y»;t J 
leiBpofe cf,S4f* Ot veiociMtein 1 



«cquirit cum qnS pofSe m afre defcende- 
rc. Hic vclo itatc vcGca leaipore oucu- 
ftmnt Acai4iiaui it| deferibec IpiitBa 

ZfJ peJ- &. 8. digit. circiter. Subduci- 
(Ur fpaiiuin Ffeu 5. \<d. & 8 (2i> 

gic, & ii<anebunt 179: pede«i cCim iaia> 
bula accuraiiore caJruio coofrda rpettoa 
per theoriam detcrtbetidaffl fit ar» ped> 
Sc 7 d^ic» & ia cjipttiaicnio fit »7« 
ped« 

(i) * titm tue ^kmdkmn &€. N«b 

throria f*p< rimrntis confirm.ita , cui l'u- 
periore computaiiones jiiiuntur > fuppo- 
M «efi tt enci a m» CBMtii paribtx, cfTc iu 
racione compoftd cs fatibae dupUcaii 
velocicaiit aaobilii Aifaiionc iim|iliGidea» 
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Principia Mathematica. 

accurate per expcrimcnta corporum cadentium in aere & aqua. DeMo 
Nam pendula fingulis ofcillationibus motum cient in fluido mo- "^^ Cor« 
tui penduli redeuntis femper contrarium, & refiftentia '^oc '"lJ^"^ 
motu oriunda, ut & refiitentia fili 'quopendulum ^ufpendeba-sgcmfo^ 
tiir» tocam penduli lefiftendam maioiem feddidetuot quam te-sacr.m 
fiflencia quse per experinMnta corporam cadentium produt.p'^^ 
Etenim per expcrimenta- pendulorum in fcholio illo expofita» 
globus ejufdem denfitadt cum aqua» defcribendo longitudinem 
femidiametri fuae in aere, amittere deberet motus fui partem 
At pcr theoriam in I^ac feptima fedione expofitam 5c 
experimentis cadentium confirmatam , globus idem defcriben- 
do longitudinem eandem, (^) amittere dcberet motus fui par- 
tem tantum » pqfito quod denfitas aqux fit ad denfitatem 
aSrit at 8^ ad |. ReftAendde igitur per expetiment^ penda-. 
lomm majores prodiere (ob caufiw jam de(cri|>ca8 ) quam per 
experimema ^oborum cadentium , idiquein tatione 4 ad 5 cir- 
dter. Attamen cfim pendulorum in aere, aqua 8c argento vi^ 
vo ofcillantium refiftentiae a caufis fimilibus fimiliter augeantur/ 
proportio refiftentiarum in his mediis, tam per experimenta 
pendulorum, quam per experimenta corporum cadentium, fa- 
tis ted<^ exhibcbitur. Et inde concludi poteft quod corporum 
in fluidis quibufcunque fluidiflimis motorum reOilends > cxte-. 
ris padbiiii fiiiit ut nailitatct floidoniiii. 



tm Mwiam — . Sic O SamMU gb- . , T+ » w 

1m V ejas velodtai fub inido moras io i^jg^ — ^JjJ ^^'■■P'''"**» tMWIUm 

fluido } t F rpacium qaodiic ad | D uc dea- , y 

int giobi ad denQtatem aerii , hoc eft , — ^ — Tck>at«ttt V pan uufla iempore • 

«880 ' „ . . 



ucStfoadt, idcoqneaF=— -^DjfitT J r'*?- ). Olobw i^itur 

J delcribiriiclo longKudinem femidi<inieiri lua! 

tetnpus qoo globus cuin velocitace V uai- to aere^ per theortaai iji hac teptiinl fe» 

formiter fiagrcdwado 4efoibit fpatiiMi tfooc wpfi'^ uuMW Mmc tKjM 



% F» & I t^inpai qoo eidera uoifbrmi ve- 
locitace defcribit fpatiom J D i & erit i : ^ p«tcm ^^^. 

T=z^D:—j- D= j:t}7tfo> iodf 

Tmh IL V« 
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•Db Mo- ( I ) His ita ftabiftris , dicere jam licet quamnam motfit fui 
ItJ Cf>^- pirtem glob is qjihbet, in i^uido quocunquc pTojedus, dato 
^UsBR ^empore am iict quimproxini^. Sit D diamcter globi, 6c V 
S-cuMD v^^^citas ejus fabinttio fndti»» & T tcmpus^ quo globiis ve-' 
Sect. vii lociiaee V invacuo defcribet fymamf quod fitad ipatiiini JD 
Frcp. XI.. ut denHtas elobi ad denfitatem 6uidi: 6c glotxis in fluido dlo 
pfofeEbUf tcmpof e quovis aiior amittet velocitatu Uat portem 
fV TV 

manente parte «p ^ defcribet fpatium , quod fit 

ad ijntium unifomii velocitate V eodem tcmpoce de&riptum 

ia >^uo^ u( logarithmus numeri — muUipUcatus pcf lu»: 

merum 2,3025^50^3 eft ad numerum > fer nral. vir. 

frof. 9XXV. Tn modbus tardis refiftentia poteil eife paulo 
minoTj (™^) propterea quod figura globi paulo aptior fit ad 
motura quam figura cyl iidri eadcm diametro defcripti. In 
motibiis veiocibus ref ftentia poteft eiTc paulo major , proptcrea 
quod dafticitas & compre/Tio fluidi non (°) augeaniur in du- 
plicata ratione velociutia. Sed kijufmodi minutia» hic non cx* 
pendib 

Et quamvi» aifr» zqpt^ afgentufn vivum & finnlia floida y 
per divifiunem partium i|i inBnitum, (ubtiliarentur it (ietcni 
medii iniinite. fijidaj lami^ globis projettis haud minus re« 

(ifterent. Nara refiftentia, de qua agitur in propofitionibus 
pra;cedeniibu^ oriuu ab ineaia mateii«j& inqftia materis 



( l) * Hls ita fiabHhis , tBcetf /am /I- (m') * Propterea qtnd figura gloiii 

tti ^mnam ntoiSt fiA pnm glabmi' ftu» futlo a^tkr p ui motum bt. Hun ia 

i«k»} ia fimido ^maemm^ frojcfftu Ht to- Lcouniitc V 1 1. Iib. 1- k & in le<;u( mifiiv 

Hr yi inii'l moiiM) d!»$o ttmfom tmitttt pru|K>fMitnibut liippofitum <ll> globi & 

^am- prixini'.' t theoTUtm tn>n\ «um ex- cylindri , q^i rum eadcm cft «iisaBlcr» fl^ 

cenm ni» coalentire vidimtn nun in flui- ^jukin rflr rclitienii«m. 

d» diiflidt , qule ell aSr, CDm i» iit< ( fl) * ff^n m$^amr Im imfmmi fai 

dif Mn elaftlciy , quale ift aqua. Qtfl ihne velocitAtU i in quJ iMmen augtri de- 

AqwDUir, rotmf-itj lutu per uoiam id hercat> ttti cxj^ofiiUA cli i» cA^efUDcaii 

sor* ]• prapi jUUCyill- ( aS»], to it| 
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'<f6rporibus encntialis cft & quantitati materiae femper propor- DbMo- 
tionalis. Per divilionem partium fluidi, rcliftentia quae oritur ^®** 
^ tenacitate & fridione partium diminui quidem potcft: f^^^^L^BErk 
quantitas materix per divifionem partium ejus non ciminuitur; «jbcums. 
& manefiie quaniitate materiaB» manet e)iis via inectic» cai re- Skt. Vil* 
fiftentia> de qua luq agitur» femper proportionalia eft, Ut Imbc^o^]^' 
lefiftentia dinunuatar» diminoi debet quantitas materiae in (j^- 
tik per qu» oorpora movencur, Et p r op« ea (pada coeleftia» 
per quae globi pianetarum & cometarum m omnes partes liber- 
rim^ & fme omni motus diminutione fenfibili perpetuo movcn- 
tur, fluido omni corporeo deftituuntur, fi tbrte vapores longe 
tenui(?imos & trajctlos lucis radios excipias. 

Projedilia utique motum cient in fljidis progrediendoj 6c 
hic motus oritat ab exceiTu preflionis flmdi ad projectilis partel 
amicas fupra preflionem ad ejus partes pofticas» & non minoc; 
€06 poteft in mediis infinite fluiais quam in aere> aqui 6i ar« 
gento vivo pro denfitafte materis in finguUa. Hic aotem pref* 
fionis exceflus , pro quantitate fua, non tantum motum ciet in 
fluido, fed ( *^ ) etiam agit in projedilc ad motum ejus retardan- 
dam : & propterea refiftentia in omni fluido eft ut motus in 
fluido a projetlili excitatus , nec minor eflfe poteft in aethere 
fubtili^Timo pro denfitate a^theris , quam in aere) aqua 6c argen- 
10 vivo pro denfibtibiis horum fluidorum. 

< o ) * M ttiam $gk im f^idUU, per aodb leg ea IIIi Mi^ 



y V t 



S£C- 
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i4P FHitosofiiijB NAttrltAiis 

De Mo- 

SECTIO VIIL 

Si CLND. De motu perjhdda propagato. 

T»'o^^^ PROPOSITIO XLI. THEOREMA XXXII. 

Preg*^ m» fnfagam per fluidam Jteundm» tinm rtffasf M 
fmUdm fimdi m dinQm jaeenf, 

Si jaecant particulse 3, c, d, e in linea re£B, poteft 
quidem prefifio direde propagari ab /i ad r ; at particula r ur- 
gebit particulas obrique pofuas /6c g oblique, &: particulae 
iSksf&ij^ non fuftiiiebunt preflfionem Ulatam, nifi fulciantur 
i pamcu& ultecioribus k di qditemis amem fbkiaBCiir» 
pretnunt particuhs ftilcieiliek; 6c hm non iiiftttidbQnt pieffiou 
nem ntfi liilciamur ab ulterioribus t 6l m 
e^(que premant y flc fic deincept in infi- 
nitum, Pref?io igitur , quam prunum pio- 
pagatur ad particuhs quae non in dirc- 
£lum jacent , divaricare incipiet & oblique 
propagabitur in infinitum; & poftquam in- 
dpit oblique propagari , fi incidcrit in par- 
ticulas ulteriores, quac non in direOum jacent , iterum divaricj- 
bit5 idque totics» quoties in paidcdaB non accurate in dircaum 
jacentes inciderit. E. D» 

Cor(d. Si preffioms, a dato pnnao per fluidam propagats^ 
pars aliqua obftaculo mtcrcipiatur ; pars rcfiqua, qu« non ir>. 
tercipitur, divaricabit in fpatia ponc obftaculum. Id quod flc 
etiam demonftrari poteft. A pundo propagetur premo qua- 
quaverfum, idque fi fieri poteft fecundum lineas rcaas, & ob- 
itaculo NBCK perforato in B C, imercipiatur ea omnis, 
^«ter partexn coni&rmem ^P^, quae per foramen circularc 
.BC tranrit. Planis tranlverfis de,f g, hi difting uatur conus 
JiFQ^ m fruAa ; & interea dum conut ABC, preffionem 
propagando , urgct fioftum conicum ulterius dttf m fuperfidc 
de, fic hoc fiuftum urget fiuftum proximiun/|f il in fupcS- 

cic 
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ac f^y & ftuftum illud urget frufluin tertium> 6l fic deinceps DbMo- 
in inhnitum ; manifeftum eft ( per motus legem temam ) quod Cor- 
fiuftum primum defgy rea£lione ftufti fecundifghi, tantum 
urgebitur & prcmetur in fuperficie fg, quantum urget 6c pre- Skcui^ 
mit fruftum iliud fccundum. Fruftum igitur defg inter co-SECT.ViUi 
num j^de & fmftum fkig comprimitor utrinque, 6c prop xLV' 
terea (fereanl. vi> prop, xix.) figurain luam fovare nequit,THEo«, 
aifi vi ttfkm conipnmatur ttndiqoe. £odem igutt isBpcM^PUUik 




'qao premttur in fupericiebus de, f^, conibitur cedere 
latera df, eg; ubique ( cum rigidum non fit, fed omnimodo 
fluidum) excurret ac dilatabitur, nifi fluidum ambiens adfit, 
quo conatus ifte cohibcatur. Proinde conatu excurrendi, pre- 
met tam fluidum ambiens ad latera df, eg quam firuftum 
fi^hi eodem impetu; & proplerea preflio non minaa propaga- 
l>itark kteribus df, eg in fpatia NO9 KL Mnc inde» qoam 
propagatur a fupei&ie ft veiTut P O, B, D» 

Vy 3 PRO 
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DbMo. 

ToCo». PROPOSITIO XLII. THEOREMA XXXIH. 

roRUM. 

LiBER Motm mms fer fimdmn vropa^arus divergtt d te&o trmmte i» 

Si-cuMD. hatia immota, 

Sicr. VIL * 

\Liu Caf, I. Ptopagetur motui a panao ^ per Ibratnen BCi 
Theor. pergatqucy fi tieri poCeft>in fpatio conico BC^F» Cecundom 
^^^^^^ lineas re£h8 dtvergentes k punda Et ponaflHiB .pfiiilk» 

quod ( * ) motus ifte fit undarum in ruperficie ftagnantis aquse. 
Sintque de, fg^ hiikly &c. undarum fingularum partes al- 
ti/fimae, vallibus totidem intermediis ab invicem diftindlae. Igi- 
tur quoniam aqua in undarum jugis akior eft quam in fluidi 
partibus immotis LKy NO, detiuet eadcm de jugorum ter- 
minis gt i% /> &c. d, fy k, ficc hinc inde verlut 
KL6iN0i 6c quoniam (^) in undarum vaSibtn depref> 
fior eft cpiam in fluidi ^aittbus immotis KLf NO; defluet 
eadem de pubbus illis immotis in undarum valles. Defluxa 
priore undarum iuga , pofteriore valles hinc inde dilatantor fiC 
propagantur verfus K L &l N 0. Et quoniam motus undarum 
ab verfus P per continuum defluxum jugorum in val- 
les proximos, ideoque cclerior non eft quam pro cele- 
ritate defcenfijs ; & dcfcenfus aquae hinc inde verfus KL Qc 
NO eademvelocitate peragi debetj propagabitur dilatatio un- 
darum htnc inde verius KL & NO eadem vdocitate qua 
unds ipfs ab ^ verfus P 0 red^ progrediuntnr. Proinde- 
que (patium totum liinc inde verfus KL U NO ab undis 
dilatatis rfftr , s h i t k It, v m n v, 6cc. occupabitur, 
0. E. D. Hsc ita fe habere «yiilibet in aqua Aagnante ex- 
j)enri poteft. Qf, 

(a) Mmu yk ^ unUnm &c. Vit afoenfbin 8c defcenlain propagabtmr io 

mmtibtt <leor(am direda iu fuperfi.ifm orbcm. 

ftwMntii aquz agat inA> & cavitate fa- {b ) * In undmum v^dlAm itfi^^. 

ai» cogat aqaam circumqiaqne afcende- e# &t, Aqaa trim ab altioribw onda* 



aqoa ekyau vi propria! gravit^tit de- rum p.inibuj cadtnJo cclcrifar. m acqat- 

fcemlendo panim rrfluct in A > ad cayi- rit , qua inlra quickcniis aiju» fupcrfi- 

tatem rcplrndam , partim in ])ldi>um op- ctcra defcendii. 
pofitam teretBr, & cekrita» cadeadoac^ (c) ♦ <i/ffiar «on t& qnim pio 

quifal oovam cavitatem fermabit, atqne leritate defcewdf ab eldeiR andaram al- 

114 ^docer» and* momi pa Acccffviin i! ciinc , u id^ aqoa ia plapi FQ> SX«- 

N O ctju^ defliiit. 
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Caf. 2. Ponamus jam quod dt, fgyffiy ^ m n deli- 
gnem puUiu a punclo A pei medium ^laiUcum iucceilive 




DeMo^ 
TU CoR- 
POROM. 
LlBKll 

Secukd. 

SicT.VIIL 
Piior. • 
XLK. 
Tnnoi* 



Cn uikI* iii obdiculam pUnu!n incurreo- 
dt deCnii poieA. Undanm flnna < !»• 

co K. qnafi centro prop-igctar. Incomt 
■flda in o*>fl«culi immori B C paii^m F , . 
Cum vclo inte St dirt<flione A F. Du^^ 
CX K in B C p^pendicolari A E > complc- 
•OifM fCbat^aio A EFK* feMvanrmo» 
tos A F , in duoJ alio? motus A E > A IC j 
feu fkt J F C «quait A K « in motns KF> 
F <^ i & quia puiiGafae aqus mota F C 
in obftacatana nan igimt » poft impaAm 
pc f^ene ^idem im^ impaAim Trlodta* 
t? i: dirf<fl'cnf F C movtri. At mofu 
K F « in oblii :ulam dircdld invurrrmf s mo- 
tnm illam omiKm , \aKt\ \tgrt ronlfidM» 
eorpomm fion et -fti orxim , ^minfm. Ci^m 
autrm «qa« ia F ab alii in eqnent' uri;ea- 




qneaf , eff n^itur ijfa In F & •'c'T\^i. vl 
poodtris fuij id cH^ vi «quaii iili aui 
pct «MMli Iwianiilinwi dcfaM fmt» 

" *6 
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Db Mo- propagatos. ( ^ ) Pulfus prapag^ii condpe per fucoeflivas 
Tu CaR- fationes &rareBi£Hones medii) flcutpulfiifl cujufque pars denfiifi- 
'l^rBR'^* rphaericam occupet fuperficiem circa centrum A defcrip- 
Secumd. ^"^^ ' ^ ^"^^^ pulfus fuccefTjvos aequalia intercedant intervalla. 
SicT.Vlll. Defignent autem lincae de->fg-, hi, kly &c. denfifllmas pul- 
XL n*" ^^""^ partes , per foramcn B C propagatas. Et quoniam me- 
TuBoK. dium ibi denflus eft quam in fpatiis hinc inde veifus KL 6c 

Mnfb F fdlc^Knr (teoidttm iliredioaen 
F G > & cnin eidein Telodtaie qpl pei A. F 

IB obftaculojn tndiiTit , 6c qul , CvkUto 
obftaailo i niottun per F g ^ (ea per A F 
nodnftafla coodouaflet* eftque anguln 

um AFE. ftoducKar jam Hnea GF or 

perpendiculo A Eedam produdo occumt 
in H) & quia aoeuius £FH=CFGs 
EFAteittEHsAE&FH;=AF=Fa, 
Sc ideb aqua reflexa eodera tnodo more- 
bitur per F G , ac fi ex pundlo H , quafi 
ex ctaxo undarum mocui prepagaretor} 
dcfceodet in plagam F K , eldemquc proln- dcmoiilratio l«c omaibus obft». 

de vclocitatc ac dircd.ooe ab obftaculo P''"' congruat , inafll. 

fcccdcc qul ad illud acceflerat. Ex hoc ^''^'^ cft undas rcflexas eandem veloa- 
inotu F K , & ex alio F C in aqul refiduo eandemque figuram acri obftacu- 




abcdefghk lmnp q 
1 I I I J t I I 1 I I I I I i 



(d) ♦ «94* Fe//tt/ fropagari concipe 
fer fiieteffiOMi emdenfaiioou & rarefa{lu>- 
ma midu > iii ut primum partet medii )fk 
paiiAo A qnequaTerfiun Dropalfae eant 
it couiiakaim , tL nbi unt denfifin» 
miEiiann rapcnivmn cncn vcuuuni a 
<vfcriptam occupare imeUi|antur , tum 
vi elafUcl rarefiant 8c dilatationc lul par- 
lim verlni cenmm A redeant , partim k 
cenrro illo qoaqnaverruffi recedant & par- 
tes vicinas propuKents ica ut condcnira- 
car , ;itque iti fucceffivis condenfati»- 
siiaM ic dihtarionibB» agjiettir totum me- 
mum. QiHe m dari« intdligamur , mo- 
Inm particularum acris in uno prTdi^he 
^^uum radio cootemplemor. Sim a* bj 



c > d &c. pnnAa phjrfiea medii qtuefcendt 
in re^ a q , ad xqualcs ab invicem di- 
ftantiai fita. Pundtum a , vi quihbct accc- 
lcratiice urge^tur , fecundlim dirt^onem 
a q, tc demde oefiaote viii illim adkiooe» 
per celeiitatem aeqvfitam mofe a inr . Nen 
poterit iti movcri particub a , quin (uc- 
ce£ve moveanmr pariicuix ali« b , c > d> 
e ) 8cc. dc quia medium elafticum in inter- 
vaUis b c } c d. d e, Scc. gradatim condcn- 
fiuur & viffl elaibcara roajorem acquirit 
cclcnta* partirulae a j (ibi reli^ con- 
tinu& mioaitur ac taodcm prorAi extto» 

Situr { tnm verft mcdiom oondenfiinm 
1 eldlid ntrinqae tam TerHit a> quam 
TCtliH ^ dilAtatHr, & paiiicaLH 9, b, c. 
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TfO, (*) dilatabit (efe tam veifiis Ipatia iUa KLt NO utnn- 

que fita, quam verfiis pulfuum rariora imervalla; eoquc pa- 
Qu> laiiiu iemper evadens e regiofie intervaUorum ac den- 




De Mo- 

TU COR- 
PORUM. 
LlBCR 
Secv^d. 
Sbct.VUL 
Fiio». 
XLTI. 
Thioi. 

zxxm. 




fius e regione pvilfuum, participabit eorundem 'motum. Et 
C|uoniam pulfuum progreflivus motus oritur a pcrpctua relaxa- 
Uone partium denfiorum verfus antecedentia inteivalla rario- 



ra; 



fte. in pnftma loca facedET^Yepellit , dam 

intrrca aliae p irticulx ut g, h, &c. vcrfus 
q progrcJiuntur > quo r.ioiu medium rur- 
fus condenilnir verii» q > & deinde utrin- 
qui dilMainr» atqu^ iUl deinceps pultiis 
per fiiccrlEvas condenfattonn Sc nire£i- 
Aiones mcdii pro; ;ij^;i;nur. ♦ Hic pul- 
fonin \a medio Eiallico genitoram oatnrl» 
ad PropoC XLVIt. fbfiitt ex|>eRdHiir, ftd 
wdo in loco hacc fufflrerc vi-^c-itur. 

(e) ♦ DdMabit Je um vvrfut &e. 

Fer vim ftlaftkam ri compnmoaii 
Tmn. 1 1 



^nl pMftet medit eoadenftnMr, c^onln eft, 

& in omncm loci cir ■utnfercntiam .igit, 
19 j. Motu« puUuam in mcdio elallico 
foeAari pc*dl ut inalflgm com mom nn- 
daium ia fuperficie aqoaBftagnaBciit nam 
coodenfatio partiaai ffledii HafHd locttm 
tenet elcrationis aquarum , vijLlill: .unc- 
diflocomgraTitatis aqaas, &parspuiluam 
deRfifiraa ptrti nndarnm altiifini» corre^ 
pon'!;^t. IJni-i utnnas motu , medii 
particulz pcr bievia ipuu eunt& redcunr« 
poUos fd nnda ptopagatur 



/ 
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DBMo-ra; & pulfus cadem fcrc cclciitate fcfc in mcdii partes quicr- 
•ro CoR- cenics L, A^^O hinc inde rclaxarc dcbcnt 5 pulfus illi eadcm 
'lobr ^^"^^- ^^^^^'■^f^tc ^^^'^ dilatabunt undique in fpatia immota KL, 
SEcuhD- 9!^^ propagantur direc^ k centro yly ideoque fpatiam 

SccT.vin.totum fCLTVO occupabunt. 0. E. D, Hoc experimur in 
xui'* ^"^^ monte intcrpofito audiuntur, vel in cubiculum 

T M t'o R. per feneftram admifTi fefe in omnes cubiculi partes dilatant» 
3tXXUi. inque angulis omnibus audiuntur, non tam reflcxi a parietibus 
opporuis , quam a fenetlra direde propagati» quantuni ex fenfu 
judicarc licct. 

CaJ. 3. Ponamus denique quod motus cujufcunque generis 
propagetur ab per foramen BC : ^ quoniam propagatio 
ifta non fit, nifi quatenus pattes medii centro ^ propiores ur- 

genr 



(t>4) & todtm modo qoo ( 19; unda- 
IWB rdlexiooem expofuimot» demonltra- 
mr paKai ab obftaculo plano B C , ( vid. 

fig> not. 2j j. ) ita rcpercuti ut fit a iija- 
Ins reflexionit zquaiis angulo incidcnux , 
idemque fit medii mottis poft fefleMOflcm 
tjfii prodacererur , (i pullus ex cenQto H 
liiblafo obftaculo , propagaretur. 

Sed ut hujus lcdiorus dodrina qoie fi>> 
■i pbamomcnit explicandit accommodau 
cft > metiin imellig.itur > nooaulla do na- 
turi ibni & dc nioiu corpacom refinii^ 
tinm piZRiiiienda itint. 

t9*» D^^m^ Smu HfiGut efl , qui 
^ eorporo fimoro ad organam auditi\s rc- 
.Ai ttnei fi>ftur. Sonus nflam fui a cor- 
pore (biioro in alia corpora fBitar^&tn- 
•de ad aorem refleitlitar. 

«97. frofnfltu. Somu f«nieiif«rwii 
cori~r:j rffmuattit mttut mmuhn ac T.'i^ 
htM<jriHi atri communicatut O" AurtJ 
deltttui, Ifac propofitio iwtifflwii expe- 
rimentii cena eft. Nam cerpon^ aoa re- 
Ibnam mlt percutiantar > & maximi om- 
nr.ini n li ii.int < orpcra dura at jui elafti- 
ca qu ruin partcs idu flcdlumur> & dein- 
de vi liifl elafticfl refiUiuKj aiqai iti tre- 
.nolo ac vibratorio mota agitanlur.' Par- 
ttcolanim corporis refbn:intis rabfultos vi- 
fil & i.ilIu ',it ri i. itur ; ch.irtx fruflula cor- 

pori leigouui inlidciui^ iiibiitluie ocuLis 



cnrmnnr & admotl marm partitim ficni» 
tm lemitnr. Veiiun fi fidcs ioftniineaii 
nuifici tenfa non luerit , licct olialbtio- 
net tota pcrag.u , fcnuni non cdit i & for- 
cipit fbcariz crura dieitis conlhicU &C 
extempld dimilTa, oldUatioacs agunt ilne 
fono ; at (1 Oicillando corput aliquod du- 
rum pcrcuiiunt, rcfonant > cx quibus de- 
ducitur fonum non lolo lotius rorporis 
olbUatoho motu> fed parucularum ip- 
fins tremore prodad. Hic motat aeri am> 

tiguo communicatur& pulliis cxritat (294). 
Ciim propti ariuam n.ign.;niem tjmpanum 
quatiiur, lubfultus oblervsncnr io aqOB 
fiiperficie. Dam inftiumentonim imim^ 
rom pulfantur nervi , pulvilculi qai a&i 
inn.K.mt & radio lolis fiunt ccnl j icui j ctai" 
formiter ad fremiium nervoium lubtultare 
videntar. Si ex duabui chordit moficitt 

homcs;-TKi? , !liln:<: & aquc tcnris uru 
pulictur ut lonmn cujt , aitcra jrions vi- 
cina ConCBtimr & fimiliter refbnat. Tan- 
dem obrpora r<mora fub campanfl antitv 
pneamaticc pofim atque percafla> don 
cdui itur . cr , rcnum languidiorem Tcddunt 
& exhauilo acre , nu lum qui poffit peici- 
pi. Eff igimr aer vehicoiam foni : atcamen 
lotins arrez molis motus qat in Tcnto cer» 
nitur , per fe ad produccndum fooum Don 
valct, fcd vibratorius particuUfiun nMKV 
latii Taiidoi licccfiaiiui cft. 

' %9S 
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l^ent commoventquc partes ulteriorcs ; & partes qux urgcntur D^Mo^ 

fluidae funt, idcoque recedunt qudquaverfum in rcgioncs ubi'"'^®*^ 

minus premuntur : recedent eidcm vcrfus mcdii partes omnes Libe'^ 

quiefcentes, Um laterales KLfnNO, quain amerioxes P^jSkcu^d. 

Sacr.VHL 




coquc pa£lo motns omrn^ , quam primum pcr foramen B C tran- 
fiit, dihtari inci^iet & indc tanquam a principio 6c centro, in 
partes omnes direttc propagari. j^. E. D» 



t99. Lenuni. Siitirvarttm dmarttm^AB^ 

A P abfeijfim torrmntnem A S haktMium, or^ 
dinaia S B, S P Jint frrrtfer ad invicem in 
dsid ratione > imminmis lis in injinitiim ui 
«nrvm tsmlem eoimidsm tum axtAS» trit 
mUma rado mnmmrm eaim tfum amlfM* 
Mripn- Duc novam ordinaum s p curvis 
eCCnrrcntcm in p & b , & ad panda B 
P duc t.uigcntes o^currcntes ordinatsB 




tanm ntioaera; tan^tes prodote 
Ufioi m MoSam T roncaneiit ( xf/.* 
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h8 

lA. 1.) Sc iith ob parallel» SB> tC , 
erit sC;!c=:SB:SP&(perh7p.)SB; 
SP =:ib:ipi lUMie = $ b:p = ^--- 

»C — «bMC— •I>=bC:pc:zSB:SP, 
coincidaut jam oraioatc j b, SB, & li- 
neolx cvanelcemcs b C j p c , crant fub- 
. len.x angalorum coniadhis b B C , ii l' c , 
& ordiiMii* S fi> S P in infinituin dimi- 
Qutis , Qt carrak noiiefii coincidiiit ctuu 
axc A S , fubtenl» illac perpcndicularc» 
evaden» ad curvas , Betque B b zqoaiis F p. 
Sed ia hle liypothcii , aogali touu&6» 

b C p c 
fmuiitmetmvt-sT' »^ «J^* 




'Bb' Pp' 
hoc eft, iitbCadpC Qoiri car- 
vaturac in B iSc P, qu« angali« concadijs 
proportionales font ( iii. lib. i. ) erun» 
filbter>fi$ b C , p c , ac proindi( ex dem. ) 
•fdiaaii» S Bj S F pMfioffiioaaiei. Q,£.iX 




t p , hioc ind^ tnhitor » «SKNnmtBr per 
tangentei illas «qndei, & flngolc refol- 

vantur in duas alias vires , vis quidem t P 
in vires tz & zP, &vistpin vires tZj 
fcazr &zp vtfctzP, sp, flqaiki 9c 
cppotltx nullum motwn in arcu P p priH 
duccnt , at viribus tz & %r, fimol, lcv 
vi toil t r , iii diredione t r , fiv^ P O 
Ofgebitur. Erit igitur vis mocrix qol par* 
ricnla P p in direftioae c r oigciur f aa 
€li tcnfionem in P vc! p per quam gcne- 
tatur vis illa ut t r ad t P. Scd ( cx na- 
tnrl circuli ) angalw cPr , aequalis cd an- 
galo P O p , ciun arcoi Pp fit ntna;^aa 
snenfim, & prcptrrlk iriangulom stbfc»' 
le P O p , fimile tft triangulo ifofceli 
tPr. Quar^ Pp tft ad PO ut tr adtP, 
hoc eft , itt vis motrtx qol poiticula P p 
in diredione t r feu P O urgrtur ad fili 
lenfionem datam G, & idc6 vis illa cli ut 

— igitur vis 



Cum 



„ .„. — . .. acceleratrix fit 

ratiooe vis motricis dirrdc^ & materiz 
JBOVCadS taVCts^ ( pfr Uef. S"". lib, I.) 
Sc inateria moveadafit hicut P pj ob »• 
X99. Lemma. VU accthratfix qtt& fmn- sualem ubiquc nervi craCtadineB« «il 
flllRi fModUlt* f ncnt tenjt & umUrmi 



m crajjt urgemr, dmmftt bnvi/j^mumffs- 
mm ofcUlatur, efl Mf tKfvi emvmtira r* 

todem ioso. Nervus AC pondcrc G icn- 
fes ofciliando pervenerit ad pofittonem 
curvs AFC, cnm axe AC fcr^ coinci- 
dencis , & quia linea redla C A pondere 
G lenditur ubique acquaiicer, zqualit quo- 
que eric tenfio omnium partiam curvx 
A P C quamproxime. Soroatar pandani 
p , punAo P qaamproxinMun , & duAis 
tani^entibus P t , p t concurrcntibus in t , 
complcatur pardllelogrdmmum P c p r,' du- 
caatmqne ad akvan» nomiale» P O, p o 
ConcacMmM ia O , vires aBquales quibus 
orcai evanetceni P p , ( qui fumi poccft 
pro arcucirculi radjoPO dcfcripti ( iii. 
Ub, I.) itt diicdigaibus .uageotiiua tPj. 



vis acceleratrix ut , id eft j 



ioF 



ne inversl radii circuli 
in P , ide6quc m ratione 
(i»i. /il. I.;. Q. E.D. 

iCo. PaorosiTlo. Si chtrdit mtt^ 

ca A C uniformitrr traffa & fondart € 
tcnfa , ita inJieCiatur dum refcnat , ta ejur 
ekngatio mttximd ab axt motus A C Jtt ft- 
ri k^nifihUu & idco vis ttnfanis ao« mm»- 
Miir «tr MtStnh ekarim /owf ttndiaMs im 
majoTiou! jitts ah .ixe dit}.iiitu{ ircima- 
tio raJtoTum curvatura adaxim «'^''f'pq/~ 
fit , ea ertt natura curt m A C in qumm 
chorda ofciliando injitClmtr, i» quovit ar- 
ticuio motAs (jufdtm chordm tu duClii pr» 
libim ordinMU nd axtm tmrmalittu '2. ^ > 
BS^ cnvmm» in ^ U mv*utr<m, m 

9 » 
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]P,IM£F) adPS, ac furC*.a emnia Qj, 
f fanut jji/n fcrvenunsia & fitnulrt- 
dnuma afemMionti fuai cmntt todttn tem- 
ftn fift^tm 0d utjiarfenduli cfcUlMiit m 

Caf. I. Sit curva AQPC cliorc^ac of- 
oUantis diAancia raaxima ab axe A S pun- 
£6» amiiibai jam quielbeiinbni» eaqtie fit 
hnjus carvz narara nt cnrvamra in Q 
fit ad curTaturam in P , in ratione diftna» * 
tiz QR ad «Ti^lantiam PS. Hoc jollio 
«rit acceieratio in Q ad acceleratiouem 
in P ineMemmioae Q R wl P S ( ^ 
Lem ftipcriui 199. ) idetSqup initiq Tnottl 
fpatia limul percurfa Q q , P p , crunt in* 
eidem ratione/ Sc diviHm (patia percurren" 
daQ R> pSj cmittia eidem nttooe QR 
sdPS ) mde edam aeceleratienct novc ia 
pundlls q & p , erunt in ci<km r.itione Q R 
ad P S ( Z98.) atque crunt ad accelera- 
ciones priores in Q & P, ut dinantiv q R & 
pSaddiftaniiasQR 5cPS(i5»5?. 2?«/»- Fr- 
gb punAi cnjurvisP, vel in c^dem curvi 
A'QPCTelindiverfisAQPC& Aq pc, 
&edati accelerado (emper eft ui ejuidem 
diftaniia ac axe motdt AG. Qoari ( ftr 
frop- 5 1. lib. I . ) pundla omnia nervi ad 
axcm fimul perveoiant^ fimul redeunt & 
ofiallationes fii^piai p w agam dato ten»- 
pore ad inda? oorporie b cgrdoida oSsHr 
lantis. Q. E. D. 

Caf. 1. Si clior<Ja plttflro motli per- 
cufla noodum induerit formam curvae in 
^rimo cafti delcriptse , erit cnrvatura in P 
ad Clirvatur;im iii Q in mniori vel mino- 
fi ratione quam diltinux i' S ad ditian- 
liam Q R. Sit in majori ratione , & erk 
volocicat in P , ad velocitatem sn Q, ia 
ratioae majore qnam PS ad Q R , ( z99 ) 
& fi atium P p tempore miniroo defcrip- 
tum ad l{>atium Q q , eodem tcroporc de- 
^criptum in ratione majore qoam PS ad 
Q idcique divifim erit p s minor re» 
fpedu P S , quam q R , rcfpedhi Q R i & 
quia curvaiura cum diftantns jb axe mi- 
suiitnx ac coincideme ciirvi cam axe nai- 
la era^t y ertt.etiam aaTararain p f mi> 
nor refpediu curvaturje in P , quam cur- 
vatura in q , refpedu curvaturae in Q , & 
Inde ( 29») accelcraiio inp> «liaer r»> 
fpe€bi accelerationit in P» ^oam accele- 
ratio in q , refpedo accelciMoaa in <^ 
Maioiii igww fclocitalii 





i — , 




^ — - 
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rettper decrefoote & itnnorit teIoc«H^ 

acceleratione i contri femper crclcent» , 
refpeiflu diliantiarum ab axc AC , motos 
incerlc tandem ita temperabuntur , ut pan« 
^ P & Q perveoieniiiN» in loca 91*^ 
dam m dc n > mm relociiaiet > tnm ao- 
ccleraiioncs fiicurz fint diflamiis m Sj n R 
proponionalcs > ide<Sque carvi A n m C > 
jam exilleme eldem ^am delcripfimn» 
in cafii I • , motuB dehinc omact con^i^ 
ralmnt , acqu^ idem eveniet , fi fit carra- 
turn in P ad curvaiuram in Q in minofC 
ratione quam diftantix P S ad diftantiani 
Q R. Quar^ quecumqne modo percatia> 
tur chorda mufica , qunm citiffimi induCt 
fbrmam curvz in caiii primo dercriptse t 
atquJ perget moveri moee 
fcripto. Q. £. D. 

CflRerikm iofleliioneff fto 
modum parvas ab axe mortli tam in chor- 
dis muficis quam io laminis eladicis ex 
qaibut corpora fonora compaAa cfle fin* 
gi poteftf viribas accelerairicibus propor-l 
tionalet 9c proind^ o^cillationes efle ifo-^ 
chron.)s cxpcrimcntis oflcridit Ciar. s'Gra~ 
ytfandim in £lem. jphyH & MtrfemtuiM 
in harmonii aniverlali longiomm chorda* 
rum vibr;!tioncs ifochronas oculis obfer- 
vavtc Si vero chorda nimid vi puJletufi 
rit accdeiairiK io experimcncis creCcit in 
ma)Dri raiione qnam diftantias ab axe rao- 
tte 9l ofiiUanoiKt breviori tempore ab; 
IblvilttWi 



Digitizecl by Google 



Db Mo- 

PORUM. 
LlBBR 

Secuiiii. 

SiCT.VlJXi 
Paot. 

xLn. 

T H Bo *: 
XXXlil. 



350 Philosophije 'Naturalis 




fotr Cor. T. Datit axibos A C & BD 

curva mufica fic poteft defcribi. Centro 
D Sc raiiio D B delcribatur circuli qua- 
draiM B N E ; dacaiur ad B D , pcrpendi- 
cniaris M ,N ci'calp occarrcns ia N , 6c 
pfodarator adP, ntfitMPadDC, 
in ratione arcils BN, ad arcum quadran- 
talem B N K , dico puoClum P elTe in cai- 
VI muficl A B C. 

Sit enimP puudum curvat muficac ABC, 
&dicantarBU=:<a, AC = I, DC— iL, 
BM=:«« PH=:jr,aMaiBPsr«, PS=z 
MD^t ^a—Xt ndius rarvatnrai in B=:r : 
& 6 flnxio d t fi?e P p condans fumauir^ , 
'Clit ( latf. lib' I. ) rjJius curvaturat io 

F, (ca PO= . . =: — rr-*S««l(«c 

ddy ddy 
.llem. ) B D eft ad P S uc curvatura in 
B ad curvaturam in F ^ id ell > ut radiui 
comauai ia P a4 radiam curvacnnB in 

« f dtdx _ , 

B» lea« : -r-p- : r. Quari 

ddj 

fadiysz*ixit—»ixity &rainptii 

liiicntibus , addicd ccntlante ^ i / , fic 
fadj=.\xKdt-—axds-{-^dt. Evanet» 
centeBMfeu jr , Bt dy = dt, fenBPs: 
P M ( f <-r f or. X . Lm- 7- ''^- i . ) & *- 
quatio in hanc abitr a diz^ QJiii tde6- 
qoe eonflaoi |^'= r «. Qoare ta qoovii 
curv» punih» P erit r J;» [ r a + j X*— fljr] 

<f /. Ponatur « X — } X «r = ^ ut Ht r d r=: 
[ r a—b b2dt,&rraad r»=rr4— W]M /» 
= [_ra—bb-}'dy^ + \ r^—hh^ 'dx'; 
luxl^ deduciiur Ztrabb-^b^^ijf*^ 
Cre — ii3'^«*> dciiau cnm ABG 
Uti Goiocidic can axe AG ( per hyp. ) 



oe Sde^ qaaotitat b b minlma eft rerpecfat 
qaantitatis r « tn qai radtni curracaras] r 
inaxinuw eft > fi cooftratar ami a vd ar 
]iibitar«&(i|'s 



rradx',cx. qoil eruitnr dy — 
aim 



X 

. z 



Ducatur in drcolo 

flj \/ X a X — X X 

aitera ocdinau m o piiori M IS' proxima i 
6c ex ponAo N demittatnr ad m nperpen- 

diculumN ti evanefccnte M m , eric ( ex 
oauui circnli ) NM : N D =N t: N n, 

Eft ipnrdjsMaXv/^j > 8c famptii 

flucntibus V =: BN X \/" — , cui xquaiioni 
' a 

nihil addendum vei fubdocenduin eft , cam 

•TC» B N > eraneibente P M fcu jr eva< 

nefcat. Vcrum ubi P M ccincidit cum 
CD, fcttubifit^^l L,c(lBN = BNE, 

r 

fcpMpiereiiLsBNExv^-^ * «»»4 

ide& yT^ = Qoafi in qnolitet 

^ « BN£ 

camepaodbPj Oty^ ""bSe^* * 

proinda , : ; E = BN : B N E , hoc eft ; 
PM eft adC Dttt arcaiBN ad qoadrao: 
icaaBNE. <(2.E.]X 
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Cor. 1. Qui.i (fl P' D fcn poCii cx fubduplicaii raticne longitudinis De Mo 



301. Cor. 1. 
ad a > ui radius t ad radium F O > erit 
POxPS=z«r. Sic diiimefer circuli ad 

cirn'.mfercniiam ut 1 ad f 6c idi6 4 
ad BNE ut j ad if, fcuBNE=irtf, 

r 3 L 

&auiift(iOi)\/'-j = g-jj-g» ««« 

, r 1 „ r L^- „ I.l' 
V - = — &- = — -,&r = 7} 

L L > 

atqut* PO xPS = flr= . 

c c 

303. PROPO Si Tio. Si AiarfKt.tcir- 
tnH it «i timmfernuiam ut i , ad c , & 
tkarda muftca uniformihr irafa longiiitdo 
fit It } fvniii/ P , fondiu quo tenditur G 
6" ftndiiii in cychtde ofeillaniii longitudo 
I>i ttmfut fHo thorda illa ofcillationtm 
tnutm feffieh , trit ad temtiu taum efcit- 
lationi-, pnduii in rauone fubdupHcata P L 

c c D G } numeriu xkto ofciiiaiiottum 
Onrdm temfmtmikttfnlMBmM fiadiM trk 

Nam vis qui partlevHi Pp m loco P> 

exiftens urgctur dicatur A, cjufdem pon- 
dus B Sc ( per dem. 199 ) cric .<4 ad G > ut 
P p ad P O , & obuniformem chordz craf- 
fitudinem cA P ad S , ut L ad P p > & 
his rationibus conjun<^is , P yi A ad Bx G 
ut L , ad P O , undc^ fic ^ ,id ij ut G X L 
ad F O X F . Jam iiparticula Pp vi motrice 
cett fiomlere A (bllicttaia olciliareraf in 
cycIoi4e cujus perimeter tou iquarct 
diiplamdiltanti.im PS, tempus unius vibra- 
tiooit in cycloide zquale eilet tcmpori vi- 
brationitunius chordaBmoficae fcu pariicuJas 
P p ; quia vis partical* P p , in cycloide 
ofcilianiis rcm|>cr dccrcfcit in raticne di- 
ftantiz ejus a pundo infimo feu medio 
G)fcIoidis> qaemadmodom vis ilL decreldc 
in ratione didantiz a pundto S cum par- 
ticula P p vibrjtiones fuas agit in rc&i 
P S , iSc vis motrix pariiculae in pundlo cy- 
doidis altiflimo arqualii eft vt moirici A j 
(^fer tor. fnf. f i. tib. 1. >. Si verJ par> 
ticula P p ponrlere fuo .ibfoluti B ofiille- 
lur in cycioiJc tujus perimeicr tota fic 
a D, erit hujus pcnJuli longitado D (,fn 
tor. fref. jo. t'A. i. )» 9c tcmpui oinQivi- 
braooaif choids mufica crit ad teaBpin »• 
aiiif oftiihiioiMt pndnli ia t«ioM cooi: 



881 G 



\r —£7= i»jOJ4i V-JJ qoamfwail.: 
md» 

;0f. Cor. i. confcra"Xur varianii» 
chordarum okillationcs , quia quaniitaiet 

G D 

« & D in formuld c — — data; funt ; 

numcri vibratior.uni dato tcmporc pcrada- 
C 

nim «ttOl ttt \^ * & tempora qm- 



PS ad lon?.itudinem D, & iubduplicati ju Cqr- 
laiionc pcnJiris B ad vim A ( tor. 5- trof. pojHTfti, 
24. lih. 1. ) i id cft , in ratioue fubdu- , * 
plicaii quantitatis POxPSxF>ad quan- i'»"»» 
titatemGLO, araQeide6ol» POxPS=:Secu>d. 

Sbct.VIU. 

— (aox. )iiinuioae(iibdBpttc«lPX adpRop. 

;/gD. Q.D.E. f^^J^, 

QoiaTerd namenifvibra^icnum ifovhro- XXX III. 
narum quat ciiorda vel pcndulum tempo- 
rc quovit dato peragunt (imc jBVCni tit 
oldll.uic num tcin;ior.i , er:t numcrus vi- 
brationum quas chorda mufica tcmpor» 
nnius otciUationii peadali pntdidi pen- 
git ad unitatem ot tempoi oiiiiii oftslla- 
lionis penduli ad tempw aniot Tifmnoi^ 
chordz> ideoquc in raticne fubduplicati 
eeGDf ad PL> & proindc numerus vi- 
b ia ii oo i im qoai chofda nnfica peragit 
eo tompoie qoo pendolBm cujut longiiu- 

C D 

do eft X> femd oftillattr eft r V* yj^ 

Q. E. D. 

304. Cor. I. Si longitttdo chordae t 
digitis pedis Pariitealii exptimarar, no- 

mcrus vibr.;ticrium quas chorda tempore 
minuti unius itcundi per.igit j frit 1^,0541 

-^— quamproximc. N.im pendulum cu- 

jus iongitudo D ell pcdum FarificnOum 
9 & Knearmn t |, feadigit. finga- 

las o(i ill.itiones tempore minutt unius le- 
cundi abliJvit ( 471. lib. I.) & prxttrca 
ut II ) ad 5 i iii dtameter i ad circu- 
li circumlcrcmiam r, qOBpKMnde cHt ytj. 
Quar^ ii lo.,o D & » fcribantur ipforum 

G T) 

valores in formoli , crii e yf ——• =. \^ 
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'^^COR- ''"•**'*P*» finWttV^ -^i 471 

lib. I. ). 

lo6. Cor. j. lirdem politis , fi frater- 
A chordv linc lioaiogencc , ttqui craiTs 

sBCuliD. ^ sKjut; ten'?j , cuiii m fo cafu pcndus G 
SbcT.VHL (IjtDtn. ui jotidus P in ut chordx lon- 
P R o p. |riiudo L f tempora quibus fingulse vibra- 
XLII. tuMici fiuntf erunc nt L£ t leuut chor- 
Thcob. darom lof^a^Deii Qood cxpertiiieiMit 
X30UII' conHrmavic ChiiC f^Ormi^Mk in Eien. 
Phyficei, 

S^lioH. Quz de chordif vibranlibai 
huc ulque diximus , ea £etd omnia , non- 
tiullii lanien immutatis, mucuati lumusex 
avdMu de methodo incrementorum Cla- 
tiC T^jar. Formulat iwttrie fimiies de- 
4£ie Gdeberrtnit Viri » Smvtm in M<ma- 
mentis Acad. Parif. an. 171;. & Daniei 
Berttonlli tam in Adis Petropol. tum in 
DifTertatione de Propagatiooe Locis» ab 
Academil regiA PlnC pfmuo GQOdwa- 
ratil ati. i73<. 

^07. PRofositio. Si numcri vibra- 
$kmum quMt chordm mufun ioia temfort 
ftragtmt > fit» inttr fo ar ninmri »4 > *7» 
30, ji , , 40 , 4 5 :. 48 , chorc^tc illz 
tonoi edent qui his notiifimis vojibus li- 
gnifi>:antur,UT,R E,MI,FA,SOL, 
L.A, SI, itf, inttio fumpto iiaaogr^ 
Ttori. Hoc propontio experimeoBl de- 
tronftrata cft; nam ncrvi mulici homoge- 
nei , zqud cralfi eodemque poodere tenfi, 
quoram loogiaidiaes fitnt inveni oc nu- 
meri illi , tOQoe quos dilMNi edunt , 8c 
horam nerrofum loogiiadiiMe fum inver- 

« iMinHi vibntioanni fBii dara wiii^ 
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pore abrolvunt& diredt^ utfiagularamvi- 
bntiouam temporaideoqoe at x8o, i«o> 

» ' > »»o> «o8, 9<f , j>o: ( ;cvf ). 
lo9. Cor. Sonorum differencia fccun- 
diim grave 8c atutum , k minori vel majori 
numero vibracionum quas chordz muficS 
datotcmpore peragunt, pendet , & e^ gra« 
viores funt Ibni qu& tardiores funt Gngols 
cbordaram vibrationes & ccntra. 

Pbopositio. CorjKir» fcourg 
homogtiu» & Jimilia quorum laiera homa- 
loga rdtioMein habmi inverjam numcrorum 
14 , i7 , 30, ji, 3<^, 40, 45 , 48, toHot 
edmu»UTfRE,MItFA,SOLtLA,SI, 
ut. Hanc propofittonem probant cxperi- 
mcnta qu« in campanis , cylindris & prlf- 
matibus homogeneis & fimilibut habue- 
rant Merrenaai in harmonii ooiveffiM tc 
V. Carrdia moaaia. Acsd. R^. an. 1709. 

JIO. ProPOSITIO. Dm»» emfu! /3- 
ttorum fercutitur , tremulus psrtlaihntm 
motfu ex i£iu & vi elajiua creatus , remo- 
tb ttfimiki fer fuperficiem eorOtiru 
fagatur : quod quidem levicra chjrta: fVu- 
Uuia ('upcr6ciei corporis rcloiuntis impo- 
fita, tremore fito indicant. 

Iix. PaoroeiTio. CmMMmfiffm^ 
iOa thom bS «WMri onrflr tmamr m ewm 
rotunda ejfit , fat ovata & quaniiti audi- 
tur fomtt , altemu miuatur ofciilationihui. 

Cor. £x tribos uUimis propoiitio- 
nibas concludcre licet, ut in chordis ita 
Sc in aliis corporibus refooantibas , tonos 
pendere k numero vibrationum feu undu- 
iadooiiai ^vm duo (CBiipoN pnagaaiur. 



PRO- 
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PrINCIPIA MaTHEMATICA. J5J 
PROPOSITIO XLIII. THEOREMA XXXIV. ^c^t 

PORUH. 

Corptts omne trermthm in medio elajlico provagahit nwtum pul- Liber 
jtwm tfndiijue in dire^um'} in medio vero ^nM ela^ico , motum^^^^^^* 
circularem excitabit» Pi^*^^^ 

XLiir. 

Qf, I. Nam paurtes corporis tremuli vicibus altemis ^i^^y 
do £c redeundo) itu fuo urgebunt & propdlent paites medit 
fibi proximas, &: urgendo compriment ^dem & condenfa-. 
bunti dein leditu fuo finent partes ccmiprefiras recedere &ie* 
fe expandere. Igitur partes medii corpori tremulo proximae 
ibunt & redibunt per vices, ad inftar partium corporis illius 
trcmuli : fic qua ratione partes corporis hujus agitabant hafce 
medii partes, fimilibus trcmcribus agitatae agitsbunt partes 
ftbi uroximas, eaeque fimiliter agitat£ agitabunt ulteriorcs, & 
fic cleinoeps in infinitum. £t quemadmodum medii partes prl* 
me eundo condenfiintur 6c redeundo lelaxantur» fic partes re« 
liquc quoties eunt condenlabuntur» £c quotics redeunt fefe cx-» 
pandent. Et propterea non omnes ibunt 6c fimul redibunt (fic 
enim dctermmatas ab invicem diftantias fcrvando , non rarefie- 
rent & condcnfircntur per vices ) fed accedcndo ad invicem 
ubi condenfantur, 6c recedendo ubi rarefiunt, (*) aliquae ea- 
rum ibunt dum aliae redeunt ; idquc vicibus altcrnis in infini- 
tum. Partcs autem euntes 6c eundo condcnfat£) ob motum 
fiium progrcfrivum > cjuo feriunt obftacak > fiint pulfus ; 6c prop- 
Aeiea pulfiis fucceffivi k corpore omni ttemulo in dire£lum pro* 
pagabuntur; idque squalibus circiterab invicemdifiandis» (s) 
ob aequalia tcmporis intervalla> quibus corpus tremoribus 
fuis fingulis fingulos pulfus excitat. Et quanquam corpo- 
ris tremuli paitcs eant <5c redeant fecundum plagam ahquam 
ccrtam 6c dctcrminatam, tamcn pulfus indc per mcdium pro- 
pagati fefe dilatabum ad latera} per propoiitiQnem prsccdcn- 

tem^ 



( f) Aliqtut umm 'Aunt ( 2^4 }} (g) * Ofr '«{im/m tm^U htttnM£ iiu 
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J54 Philosophije Naturalis 

OfiMo-tcmj 6c a corporc illo tremulo tanquam ccntro communi , 
TO CoR- fecundum fuperficies propemodum fphaericas &: concentri- 
'liber ^^^' undiquc ^ ropagabuntur. Cujus rei exemplum aliquod ha- 
SecuMD. ^ undis, qux ii digito tremulo excttemar» non fohua 
9iCT-Viii- pergent htnc inde fecondum plagam motus digiti» fed, in mo- 
xLm ^""^ circulomm concentricorom » digttum £itim cingent & 
T H B o undique propagabuncuc Nam giavitas undarum fupplet locum 
vis clafticaE. 

Caf. 2. Quod fi medium non fit ehfticum : quoniam 
ejus partes a corporis tremuli partibus vibratis prefT^e conden- 
fari nequeunt, propagabitur motus in inftanti ad partes ubi 
nicdium tacillimc cedir, hoc cft, ad partes quas corj^us tre- 
mulum alioqui vacuas a tcrgo rehnqueret. Idem eft cafus cum 
calii corporis tn mcdio quocunque proje£ti. Medium cedendo 
projedilibus, non recedit in innnitom ; ied in drculum eun- 
do> pergit ad fpatia qus corpufr relinquitli teigo. I^tnr quo- 
ties corpus tiemnlum pergit in partem quamcunque y me^Uuffl 
cedcndo perget per circulum aa oattes <fm coipas relinqtiit; 
& quotics corpus regreditur ad-^iocum priorcm, medium in- 
de repellctur & ad locum fuum priorern redibit. Et quam- 
vis corpus trcmulum non fit firmum , fed modis omnibus fle- 
xik, ii tamcn magnitudine daium maneat, quoniam iremori- 
hm iuis nequit medium ubivis urgere» quin alibi eidem fi- 
mul cedat; efficiet ut me^um, reccdendo a patdbiu ubi pie- 
minir, peigat lempec in orbem ad partes qus eidem cedunt 
E. D, 

CtrtU Hallacinantnr igitur qui credunt agitationcm partiam 
flammx ad preflronem, per modium ambiens, fecundum li- 

neas re£las propagandum conducere. Debebit ejufmodi prcffio 
non ab agitaiione fola partium flamms, fed a totius dilataiio- 
ae dcrivaii. 



i 
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Principia Mathematica. 

Db Mo- 

PROPOSITIO XLIV. THEOREMA XXXV. tu Cor- 

TOXIW. 

Si 

ms afcendaf & defeendat; eMfmatmr auum fendahm eujus Slct.vhl 

hngitndo mter pmt&mn juJpenfonU & centmm ofeillatienis ^^^^- 

gequetur fimij/i longitudinis aqiue in eanalt: dko quod aqua i «so>. 

ajcendit & defimdtt iifilem ttnforihu ^aHms ftndidam ij^-XXXY« 

ciUatnr. 
• 

Longitudincm aquge menfuro (ecundum axes canalis &: cru- 
rum, candem fummse horum axium aequando j & refftentiam 
aquX) qu£ oritur ab attricu canalis, hic non confidero. De- 
fi^nent igtcur A B, CD mediocceni altitudinem aqus m crure 




c 

G 



D 
H 



utfoqoe; & ubi aqua in crute KL afcendit ad altitudtnem 

£ F, defcendcrit aqua in crure /W ad altitudinem G H. Sit 
autem P corpus pendulum, filum , ^ puncl am fuTpen- 
fioniB» RP^S cylois quam 'fcndulum defcribat, P ejus 
pun6ium infimum, PO arcus altitudmi /J E aiqualis. Vis, 
qua motus aqu£ aUctnis victbus acceleratur 6l ieucu.itur , e(l 

Y y ;4 cx- 



4 
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DsMo-excenjs pondcris aquae in alterutro crure fupra pondas in al- 
TuCox-jg,.Qj idcoque, ubi aqua in crure KL afcenclit ad £F, &. in 
'^^^'^•j^crurc altero defcendit ad G (*) vis illa eft pondus dupU- 
Secukd. catum aqus EjiBF^ &l proptefea eft ad pondus aque totius 
s«cT.viii.ut ^£ feu P:g ad (k) f^P (kn PR. Vis etiam, qua jpon- 
^l^yj' du8 P in loco quovis ^ acceleratur 6c retardatur in cycloide 
THvor. ( Mf eoni pr^» Li. ) eft ad ejus pondus totum» ut ejus di- 

XXXY. 




K 

■ R 

E •] 



M 



c 



o 

H 



N 



ftantia P 0 a loco infimo P, ad cycloidislongitudinem P R, 
QuarcaquiL- & penduU , a^qualia fpatia AEi P (? dercribentium, 
vires motriccs fant ut pondcra movenda; (') i^coque, fi aqiia 
6: pcndulum in principio quicfcunt, vircs illae movebunt cadcm 
a;qj-t.lucr tcmporibus aequalibus, eHicientque ut motu recipioco 
'fimul eant 6c redeant O, £. D, 



(i) ♦ VU Ula efl ^niitt dtipHtaium^Vt 
Eft cnlm vii illa pon 1 t. n aijUx EABFj 
^am aqa* xquili^ C u H D. 

{k) * Ad yP feu PR. SvniicyJoil 
PR ^ X lualis e(l longitadtni penduii^ fer 



U$m '&t. Id criilentiffikiram 'fit ff pemlar 
P iaod> nnncinc otHllationis uniu u m- 
.pore potelt ad nrbiiriura aflumi > caputur 
Kquale ponileri aqwB totlot iu'<A^'uUi 
tilfn eniin vtr« motricesi mil&e morcn- 
'ds; & r;)atia dclcrtbenda^ idc^ae & tcm- 
.pon giiibas /patia iliadelciibynair , in ca- 

'Mii 
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CoroL I. Igiiur aquae afccndcntis 6c dcfccndcntis, li- DbMo- 
ve motus intenfior fit five remiflior, vices omnes funt ifo-^ ^***' 

Coro/. 3. Si lohgttudo aqac totius m canali Ctt pedum P^-SccutD. 
r^ienpim tff. aqua tempore minuti unius fecundi dcfceiidet jSecr.VlU. 
& tempore minuti alterius fecundi afccndet; & fic dcinccpsJ^J^J'* 
vicibus alternisin infinitum. (™) Nam pendulum pediun ^fjXLvi. 
longitudinis temporc minuti unius fecundi ofcillatur. Thiob. 

CoroL 3. Au£la autcm vel diminuta longitudinc aquae, au-]^Ho^y^ 
gctur vel diminuitur tempus reciptocationis inlon|;itudinis ratio- 
nc fubduplicata. 

PROPOSITIO XLV. THEOKEMA XXXVI, 

Undanm vtkchm efi in fnbduplicatd ratione latitudinnm, 

Confequitur ex conftradione propofinohis (equentis. 

P&OPOSITIO XLVI. PROBLEMA X 

Jnvenire veloehofem tmiamn, 

Conftituatur pendulum cujus longitudo, inter pun£lum fuF- 
-penfionis & ccnrriim ofcillationis, squetur laiitudini und.irum: 
& quo tcmporc pcndulum illud ofcillationes fmgulas pcra;;it, 
codem unds progtcdiendo latitudincm fuam propemodum con- 
ficient, 

.Un- 



nali & tn cycloide oeqaanttir rcrftrdliT^. compofitam petricit, duas vcro ofcillatio- 

Sed obfervandum efl fu 'ctficicm A B^eile net aUblvit iDtcreadum aqua i loco E 

locum xquilibrii , acl qu.m cum acua pff ■dd(beodic5c «4 ClUldeill MOC 
TCnit, nulU jmplius vi accclcrjtricc ur- f m) ♦ Kim f;ndtil:im pcd. fcu 

gctur , fcd vclocitate tamum acquiliri ul- pcj. 3. ^ g. (juamproxiii.c (471 . Ub. i ). 

tcriui defcendit vcl afcenditj ficmi cor- ciarir. HmiMintf tom. 3. Cofnm. rAcad. 

pu$ peodulam F dam pervenit in locum pctrc;). motum a- jtr in tubij crura quc- 

cyclotdis infimum P foll vdocitatc acqui- nio<iol:bec ad bdfim ina..-.4t.i habcntibi» 

.fiii movaur. VrM quo temporc aqi.a dtfir.ivii. Rcm cencMUite rcrtradavit Ci-- 

deicejilum uoum ablolvit m crurc altcni- jei,. D. BtrmuUmt in Hxdrod>a4miai. 

tro ckaalii, eodcm cemporc pcndulum c! Hg, ,Q|hQ,cf , fi labet, ade^t icOor. 

^cuiauonefo mm tx dellicalti A «tctjuu 1 
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PbMo- Undarumlatitudinem voco menfuram tranfvcrfam , qui vel 
Tu CoR- yallibus imis, vcl fummis culminibus interjacet. Defignet 
?«Ru&i. y^^CD^f fuperficicm aquae ftagnantis, undis fuccellivis af- 
Segund! cendentemacmcaMieiitem$lmfc^ /f, C, E, &c undanim 
Skcr.vui.ct]]mina> & B, Fy &c. ▼aUes ttitennedii. Et quoniam 
xLYx undanim fit pcr aqu« iticcefiivum afcenfum & def- 

rM>aL.'x.cenlum> iic ut ejus paitcs jff C, E, dcc. quc nunc ah 




tifTimsc funt , mox fiant infimae ; & vis motrix, qua partes 
aliifljmae dcfcendunt 6c infimai afccndiint, cft pondus aquae 
elevat£; altcrnus ille afcenfus 6c dcfccnfus analogus erit mo- 
tui reciproco aqux in canali, eafdemque temporis leges ob- 
leivabit: 6c propterea (p«r prop. xuv. ) fi diftandc inter un- 
datum locaaltiflima^} C» E&infima £>i>9ip9(")squencur 
dupls penduli longitudini; partes altifiims Ey tem* 

pore olciUationis unius evadent infims> 6c tempore ofcillatio- 
nis alterius denuo afcendent. Igitur inter tranfitum undarum 
fmgularum tempus crit ofcillationum duarum; hoc eft, unda 
dcfcribet latitudincm fuam, quo tempore pendulum illud bis 
ofcillitur; fcd codem tcmporc pendulum, cujus longitudo cua- 
drupl.i cft) ideoquc xquat undarum latitudinem) ofcillabitur 
femel Q. £. /• 



( n ) * /Equmur ittfim penduU longi- 
mdim. Quot.ram , cx didis > unda per- 
curric latiuidiacai ivam A G vel fi D in* 
temdum alntado A tnusfertur in C» 
vcl cavitai B.in quodfieri non potefl 
nili aqua ab alc.tudiQe undatum dciccn- 
dat, Sc deindi ad eandem altitudinem af- 
cend. c , 8c r.uia caviras quat c\i infrk i- 
qux quicicentis lupcificiem quam in figu- 
ri cxiubet Unea pundif diftinda« cft €ir> 



citrr cqualts eleyaiioni aquae nipr<k eaa- 
dem rupcrficiem quie eft zquilibrii iocoii 
pMct ( si 3 ) tottw aqux movendsB i<M|i- 
tndinem aeqnaiem eile loi^tadtai ravM- 

lis vfl tUvationis aquse infri vcl fupra 
locbn^ ilium zquilibrii , ac proinde cum 
longirudo c3v::.k s vcrl clev.iiionis ilUai 
Jtqu-flis fit dirtaniijc A B , vcl BC, pcn- 

duliun cujus icngiiulo cll ^ A B rel ^ B C , 

fOMl 
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Corol. I. Igitur undje, quae pcdcs Parifienfes latse runt , Db Mo- 
(°) lempore minuti unius fccundi prog.ed cndo latitudincm fuam Cor- 




tas aogebitar vd dimmoetur in (iibduplicatai ratione latitodi-|^;^r- 

Vmk.. X. 

H«c ita fe habent ex hypothefi quod partes aqua re£li af- 
cendunt vel rc£la defccndunt; fcd afcenfus & defcenfus iUc 
( r) verius fit per circulum, ideoquc tempus hac propofitione 
non niii quamproxime deiinitum eiTe a&rmo. 

PROP. 



fencl ercnUbimr eo tcfflpore qao aqoa 
alccil^t} &ttemm ofdUabnar» imcreadum 
MBi dclcBwlit (jij.) «fW iti plciJia- 
Vinir Ma ^ tempore vni» defhibit h6- 
tu<i(nein luain. Qaoniam igicur nuineri 
olaUatiomiin qius penduUi eodeai tempo- 
ffC pcraBBit ) rant tn ratione iiibdapliotti 
longiiuainit pendulorum invcrs^ ( 474. 
i^. 1. ) pniduluffl cujHs iongitudo e(l 
ABCO» qnadMph loosinKBnie ^ A B 
filDel olcillalMtttr quo tempore undu I.ici- 
tndiiiem (bam percurrit. In undis ver6 
laiioribos quz attius non elcTantur > fiaea 
cnrva ABC« Tixdaffien ircAA AC>qax 
eff ttnds ladtado» 8c propterei in eoca- 
fu unda latinidinem fuam defcribit , in-\ 
tcfeadaai peadulain cajw loogitudo tft 
fcda AC » fiwiel ofiHlan». 

(o) * Trrwfore wjlMlj miar fitmdi 

i 47»« i') 

^ ) * Ihnfcre miaivi utmt frimi. 
Qaia aodanun datse latitadiDjr velocitas 
atqoabili» eft (ex dem.) Si anda latiro- 
A>daniped. 3 ^>ducatarintei»pai«o^« 
ftAMB iSj I («d. ciiifpatii»9ftodiBd» 



tempore minatt pnias frimi fcu m!na'0> 3X3« 
rum recnadofaiii ao> delcribit & du^ 
rurfus hoc numero i83|in^^o', produce- 
tur fpatium itooo pe4. ^uod unua icm- 
pMv Imiv WWM COI W CI t . 

(q> ^ Cbr. ». Undanun ▼rlociiates 
fiint nt earnmdem latttudincs dire&i 6c 
cempora quibus laiiiudines iilas percurrunt 
xnvcr;:} ' lih. J. ) Scd :e:r.pora !'a;.t 
in rubduplicati ratiooe iatitudiinim unda- 
rnm rcalcacitadinwn pcndotomm ifut eo- 
tcmpore qoo undse latitudincs fiias dcfcri- 
bunt > femel ofcillantur (472* '^- >• )• 
Undamm igiar Telocitates funt in rado> 
ae compdfiii ex ratione latitqdiiMim div^ 
£^ 8c ratione (iibduplicatfl eanandem 1». 
titudinum invers^] ideoque funt in rattOk- 
ne fubduplicati latitudinum diret^i^. 

(r) ♦ Vtriut Jit ftr circulimf feu per 
arcam oarfilincam qui mn^it accedit ad 
figafLim arrtis dicolatis qujm ad firur.smr 
canalis redilinei ia «joo a^ua^ tcC^ ai^ 
ccodit 9t dcficndn* 
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Dk Mo- 

Tu CoR- pRQp XLVII. THEOR. XXXVII. 

PORUM. 

L 1 1> £ R 

S£Ci)>D. ^Pff*/'^^^ p^^ fiuidum propavatih fmgula fiuidt par- 
Sbct.viii. tieidsi mtu reeiproeo orevijjhm euntes & re^ 
xLvii deuntesi aceelerantur femper & retardentur jpro' 
THroR. legt ojcillantis penduli. 



3CXXVIL 



Deiignent JB, BCfCD, pulfuum fiiccefli-. 

v^orum a^quales diftantias; 5 C plagam motus 
pulfuum ab A vcrfus B propagati ; E, F, G 
punctatria pliyfica ( ^jmcdiiquiefcentisin recla 
y^/Cad 3ec[ualcs ab invicem diflantias fita; E e, 
FffGg fpatia aequalia perbrevia pet quse pun- 
£U illa motu reciproco fmgulis vibradonibus 
eunc fic redeunt ; • 7 ^ > 7 loca qusvis intermedia 
eorundempundorum; 6c£ F$FG lineolas phy- 
(icas feu nnedii ' partcs lincares pundis iUia inter- 
je^s, 6c nicce/iive tranilatas in 
loca tpf <py ^ ffffg' Retlae 
E e 'j.qualis ducatur re£la P S. 
Bifecetur eadem in 0 , centro- 
que 0 &L intervallo 0 P defcri- 
baiur circulus SlPi. Pcr hujus 
circuinfcrcniiam totam cum par- 
tibus fuis exponatur tcmpus to- 
tum vibiMtionis umus cum ipfius pardbus pro- 

por- 

(O * Medii qui,fc:ntis , id eft, nondum agitaii vibraiionibas 
corpcris trcniuli , aut inJc produaif aeris pglfibus. 

£ recunuransfcr.t ircdii pundlum t , in locomc, 

d.i inu r c , & c con.prr(K ac rondenfitl Hllndoiin^ in lo- 
«m K , untcus in med.o elaftico puIius n-ci^.dum dircdioncm 
BC produ.etur, & fingul» aliis vibrat.onibus corporif «remuU 
vcl J crdx mufica cx .tu & reditu compcfitis , fin«li •siotiUm- 
lur lullia (iii^4J.) atqtt^adedpiUli» Iatitud;,..m ruamdcfci- 
6« "MereadHm fmOm. E, vibfadooem unam cx im & ictlitupci 
BffeTilEKiiJ& (potnua £ 9, coaipofiiim j aliiglTk. 
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pordonalibus; fic 0t bompidto teropore quovis P H vel PHSh, "^^^^- 
fi deirattatur ad ?S perpendiculum vel ///, & c^P'^^"'^ pqb^^*^" 
£ • aequalis PL vel Fl% t)un£him phyricum E reperiatuc libbk 

in f. Hac lege pun£lum quoavis E , eundo ab E pcr i ad r , Secund. 
& inde redeundo peri ad £, iifdcm accelcrationi}- ac rciarda- Srcr.YlII» 
tionis gradibus vibrationes ringulas pcragct C^cum ofcillanic 
pcndulo. Probandum eft quod fingula mcdii punQa phyfica Thboji. 
tali motu agitari debcant. Fingamus igitur medium tali motu a^^^^^* 
causi quacunquederi» 6c videamus quid inde fcquatiir. 

In *circamwreiitia FHSh capiantur squales arcus Hly IK 
yel kiy i ky eam habentes rationem ad circumrcrentlam totam 
qoam habcnt a;qualcs reSa £F, FG ad pulfuum intcrvallum 
tocum B C Et demiflis perpendiculis I A'I, KNvcl imt kni 
quoniam pun£la E, Fy G motibus r.mi]ibus ruccjflivj agitan- 
tur, 6c vibrationes fuas intcgras ex itu 6c rcditu compolitns in- 
terca peragnnt dum pulfus transfertur a iS ad fi PHvel 
PHSh fjt tempus ab initio motus puncti E, C^^crit P I \'q\ 
PHSi tcmpus ab initio motiis pun£li F, & PK vel PHSlf 
tempus ab mitio motus.pun£liG; 6l propterea E-t, F<p, Gy 
erunt tpfis PLf PMy PNin itu punctorum vel ipfis F^5 
Pwj Pn in punflorum rcditu, (^) sequales rcfpccliv^. Un- 
dei y (eo£G-l-Gy — E « in itupundorumatqualis erit£G' — LA/> 
in redittt autem aequalis EG -irln, ( ') Sed «7 latitudo elt feo 

. cx- 

(u) * Cu» rfeilUam ftndalo^ (prap^ Mamfeftar, cxpomt,& diifmmia inter 314« 
jz.lib. I. )• »*fnpuf funrpmm ab iniiiomotfis purcli E 

d (x) ♦ V J vtl r H S T. Qucniam & tempus (um; lum nh iniiio n-otii; pun- 
pnu^ Eil' ,Gt 6c alia dicinceps , rnoti- {kiF, td tenr.^us iiiud quod pulAit irant- 
■bui fitaflibas per nedti comprediofKfn & femir al» E id F. Qnsre fi P Hvil PHSk 

dilatatioii-^^ communicatis ruccetHvi ?gi- cxfr.nsi 1 rvpttr al inkio mottit fttr.ni V , 

taiuur , puUus pcr xcjualia ipaiia E F , K G F I z ti P H S I ^ txpann trmpat ah i mtio mo- 

&c.«^alibaitenpoHiNupiropagatur, idcb. tiu pmgiF» aun H 1 tcI h t «pcnac dif> 

fne temfai «M> traoifenur ab £ ad F> feremhm imcr trinpuf ab iniiio n-ottM 

vel ab F imI 6 } eft ad tempnt tototn qao putkli E > 6c tcmpns ab initi;> iimili« mo- 

transfertur .4 Bad C, & quo fingaU pun- tiu puiiJi K, & r. 

daE, F, G vibrationtt lii/.s iniegraf ex (/) * JLjtults nffeSivi. (per[rofi 

itu & rcditu cotnpoGtaf pcrficiunt , m(pa> f 2. vd )8. lib. 1.) 

tium F. F vel F G ad fpiiium B C . inqua ( z) * Sed 1 'y ejl iMttitdo f.ii rxfinjto 

rJtione ctiam cft arcus li I , vel 1 K , ad jtartit tnedii £G> in lixo t^, quia puifc* 

totam circumfcrentiam P H S F, ( pcr hyp- ) dlum E tranflatam eft in IttaiW « > & bua* 

teinpiH touiffl ^ao puirHi i ad C (£bun G ia ioainy. 
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jtfi PHILOSOPHIiE NiLTURALIS 
De Mo- expanfio partis medii EG m loco * > ; & propterea expanfio 
TD CoR- partis illios in itu cft ad cj-js cxpanfionem mcdiocrem , ut 
LibTr £ G — L A/' ( -^) ad £ G; in rcditu autcm ut £ G + / « feu EG+LN 
Secvsd ^ Q^i3i"^ (^') cum fit L N 2Ld K H \it IM ad radium 
Sit r.viii. 0 P , 6c ( ^ ) /C H ad £ G ut circumferentia ? HSh P ad BC, 
xLYii. ^ ponator V pro radio circutt circumferentiam haben' 

Thioii. tifl equalem imervalio puUlium Bd i^) ut OP ad V; & ex 
acxxyu. aquo L Nzd £ G ut I ad V : erit expanfio pattb EG pun- 
£tive pliyfici F in loco t y ad expanfionem mcaiocrem , quam 
pars illa habet in loco fuo primo EG, (0 ut V — IA1 ad V 
m itu, utque V + iw ad V in reditu. Unde yia elaftica pun- 
Qi F ialoco •> (^) eil ad vim cjus elailicam mediocrem in 

loco E G, utTT— rTf ad ^ in itu, iniedimyeio ut ^ . ad 

V — lAf V V + im V 

£t eodem asgumento vires elaftics pundorum phyfico* 

fum £ 6c G tn itn r fi>nt ut y_ZHL ^ V~^^^~N V * 
( t ) & viri(im diiferentia ad medii vim elailicam mediocrem > ut 

HL-^KN • I « ^ 

:VV — VxH£— VxK/V+iiLx/CA^^'* Y* 

( a) * ^i£G. Naracum E, F, G fint catorum peripheri» PHSP BCfad& 

punifla tria mcdii quiercemii feu motu fuis O P & F" proportionalc?. 

unpreflb nOMiuai cowleaCiu vel nrefadi > ( e ) * — I M «<t K. Quia eaia 

«xpanfio medii in- looo E G , nediocrit . ^ r ai _ ^ GxIML . 

feu quaG media e^l ir.ter minimam ipfius C " ) J ^ N _ ^ — >Cnt£u«M 

«xpaoAonem in locis pulluum denfiffimisj FXEG I MxEG 

JC mwimam in locs raniiimij. LN= ' — — — jAcUptEG^ 

guli ad 'cemrum I O P menfura eft arcos l^*tl?^ \ J' ^ 

IP xq«alisa.midioarcui lPi,fcu KPk, ?S f i"' ^ if^^f*^ 

«C40guUaddfCttin{erenu«mKHk, men- »»+Ib «1EG« K+imi*r. 

lora elt «iam dindim aicai KPk, & U) * Efiavainjtu tl^kam &t. Hic 

, idei anguli I O P & K H L , acquales funt. Wppomi Nxwtonus rim elafticam medti 

Hinc ft ex pando K, demiflUra imcUiga- denfiuti proponionalem , quam quideoi 

nradHL, perpemliadiim m|aale LN, kypothcCm in aiire noftro, cateris pari- 

Ime peipefidicdwB cwa «dioaiafnm H L ^ » «juamiwoKim^ Teram efli; experimcv 



ic K^f diSermtii & cora arco minimo **• ooBllat. ACy dail medii man, denft- 

KH triangulum i nlhiu. t (Tmile tri.niiiu- tas eft ut «xpanfio fcu Tolumcn inveni ; 

lo lOM. Eft igitur LN adKH, utlM Quari ciim hic data fit maiFa mcdii in 

adlO lea OP! ▼olaaune EG vel t y , contenti , vis elaf^ 

(c) * E» EHai BQ, rper hrp. A- ^ expaofio rcciproci & ided v» 

piy, tlafiitiifimai Ftimloco *y, &e. 

Cd) * VtOf tdK* 9m enia agt (s) * & «Mm di^fittmiM, U cff; 
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BL—KN i ^ , ,r 

— Y-y— ady, five utHL — «TJVad V, 

fi n^odo ( ob ( ) anguftos limites vibrattonum ) 
fupponamus HL & KN indefinite minores efle 
quantitate V. Quarc cum quantitas V detur, dif- 
ferentia virium eft ut HL — KNj hoc eft ( ob ( ') 
propordonales ffL— KiNTad HK,6i.0M2A0l 
vd OP y datafque HKUOP) utOAf ; id eft, fi 
F/bifecetur inQuta^. O) Ec eodem arga- 
mento difierenda virtum elafticarum pundoram 
phyficorum * & > , in reditu lineoliE phyficae f y 
eft ut n (p. Sed difFerentia illa ( id eft , excefTus 
. vis elafticae pun£li « fupra vimelafticam punfti 7) 

cxceflus viselaflicT pu:iai E , fiii^ra vim cUfticaHi pBodi C.eric 
ad medii vim clalhciim mediocrem Scc. 

( h ) ♦ oi attgMjhr Bmm,vil>rsftimuim. Quoiuani eo tempore 
^uo pHfidl^m G Ttbranoneiniiinmex iiu & reditapcr brerilfimum 
^otiom Ee compofiram ihfcith 8c <iuo palfai tnaiienur k B 

»d C, inriUTifta! fcic me iii p.irtirul.i' ;.if r riji 
^ dilataiionem lucceliivdagitantur,l"p.»'ium 
sliud £e> leoaqtiaie PS,pcrbreve erit) 
ti conleratur cum puKuum intervallo B C , 

aut edam cum rauio K circuli qui cir:uai- 

fcrriiti.cn hjbet aeqoalem BC. RciW ii^- 

tur iiipponiiiir , quamitate UL & KN» 

tdogi ninbrei tffc quamitatei V. 

(i) ♦ Ob froMttitinilts. Liquet ( ptr 
aot. itj.) eneHL — KNad UK, ut ed 

' OMadOTvelOP, WmUHL— KN — 
HKxOM 

- ■ Q p — > 5eicle6obdatiimfadtiiaiOP# , , 

armM HK » qoi cft id ditam F G ot peripbeila dita 

PHSP ad datam BC, erit HL — KN ut variabilis O M. 
Sed Ff=PS, F iP = PM, & proptcrci fi Ff bilecetur inO, 
lunt OP = Fn,(rii OM= # O. EftiptnrHL^KN ut a. 

( k ) * £1 eodem argumento. • Nam in redita « vis ela(tica 
punf^i F in loco i y eft ad vira tfm clafticam mediocrem in 

lo:o E G , ut ad dc »ire« elaftiae ptuidorum phjrfi- 

, cpmoi G&E» ioloGoiy* niac «t irp^» Vjf\^ ^ 
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?(?4 Philosophi^ Naturalis 

♦ 'Bb^/Lo (' ) eft vis qua interje^ mcdii lineola ^jhyiica 
«oGoR- f y acceleratur in itu dcretardatar inieditu ; 
'i^r!! ^ propterca vis sicceleratrix phyfica t > , eft at 
SscuKD. ^2. clutantia a medio vibcationu loco O. 

SicT.Yiii.Pfojnde tempus ( pn pr«p. xxxviii. lii>. i. ) 
XLVU "^-^*^^^ exponitur per arcum P 1; 6c medii pars 
T H r o*R. 'incaris t ^ legc (™) prafcripta movetur, id eft, 
XXxyii. lcge orcillantis penduli: cftque par ratio partium 

omnium linearium ex quibus raedium cotum 

componitur. E.D. ( f ) 

. ( O * EJl vls qua inttrtelia lineol*. Medimn tn ■ & In v 
vi (ul elaftica fVle dil.it.irc i:i pl.<gas oppofita! C & B nititur, 
his viribus inierjedu lineoU pbj^iicai 7 » fea pQodum phy6ounft 
nrgetur in atramque plagam , Sc e]CCC& rii elalliCB io 1 > fiipri 
. fim eladicam iny, acccleratur in im & retardatur in reditu. 
( m ) * Lege fri^eriua movctttf. Deoaonftratum e(l quod fi 
puodum ph^cuB £ ad kgem ofeiHBatii pcndali moveaav » tid 
\ u vibraitoaibat pertiiim corportt tremuli aut nerri aiafict ( quem- 

adraodam tn not, ?i4, exporuimuj) agitetur» tikni leli vi ela- 
fticJ medii pundum phyficum F, & .ilia 
dciudi punAi fecondttm eaodem legem e(? 



s 



il^ jMti fritkmJ^ AmiSmmtxAftm, 
kam NfWToNl Ihtaruun fttffiaam hahuh , , 
•Uamqtte formulam dedit qudfoni ttUrtUtttm trl 
dettrminarrt a Nevtonian* divetftm > fid j 
jfi^ fonmlm demmjlrationem , aiti viiitim 
Nevtoman», ^alam non fecit , qwni fciamus i 
Objervailma fiias hanc in rem notii comnuf 
nieayit l^ir DoaifpmutGABHirLCKAmt , 
^^^^'^^"^'"'/pftUifagacifimique ingenii , quas fua cum 
vrnia , pthlut uiris facimus , qiiafatte DoClorHm anmimt itratf^ 
fmas crcdur.us, Cerie flaniffisne ojettdk aUqjHOd JabrtUtonu vtthm 
tn hac Drmonjlraadijbrmd , qumt NairTOm» «ttlftrt , tatere } fcilicm 
dmm^mkntm ipfam non ex rei nattira , fed ex Hyfothefi ajfump' 
«f^W. fyji verb motus aeru fcnndtim methodum Ncvtonianam 
^S^^"^^^^* '^*"* propofitionem veram efit e^ ej» 
i tmmm 0ri9JWtia qnodam Lhor.t> pfrftiafum hahcnius , ftd e.im ex 
^t^lttfm meimt fmlU Lla/lici fonori cjje deducendam, fciius quam 
ex mjtihus arris , qul j-.nus r-n,.lis pro rationr agitaiionis ipg im' 
trff* peragi pojfem. h*c amemfim riti Ultifiri£m$ vtrU , , 

ProiKfino X L V U. Lib. It Prfnrip. PJuioTNtTOHi, mi- , , 
nuiJirmidemonnrationenitiiur, mcxco p. ttt, quod fi di?erfie M 
prorrmconclufioni demonHranJaeappliccjur, codcm riKceffa gau- 
dear. Idcgocum pturiboi divcrfB tentarem modis , lubetanam, H 
««^BU grajJi, apponere. Sit, vcrbi cnu?;! , hoc Tlieorema 'i W*a;> 
— » — diTejfuo», cidcai u«ea DemonftriUoQe muni- 
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Principia Mathematica. 

_ V/.r r,t ' , t - • inotiis pundi F , & TO vcl To, tcnn.ai 

Tuiftbus fcr Flwihm eliijucum pro' 

fagMis, ft gulde hliitdi forticu' 

Ue tnotu uniformitir rctardato & 

actelenuo emtes reeUuntes^ qf" 

dllantur pro I ge Gravis o/rfflt* 

dentis & (iejcciuientis. 

Dc£enent AB, BCj CD,icc piil< 
Amn lucceffvoriim aqiialft didsuuat, 
A B C pl.igaru motus pulfuum ab A vcnus 
B propagati , £ , F » G , paikU tria Fh/- 
tfdi flnedii qtiiclcemit h ffKb BC 
qiiales diftantiaj (Ita j E e , F f , G g , fpa- 
tia aE^aalia peibrcvia per quz punda il- 
la mooi tm i feni J wr wnwdaio movrmur i 
tf^fy, loca qnBvtf iaKnnedia illotam 
ptuidmrnni , ScEF , F G fineoias phyficas 
ieu partet medii liiieares pundis illis in- 
terjedat Sc roccefivi ttajaAatat in Joca 
fytSctf, fg. Reds Ee cqnalti 
docatur redla P S , qu3 tanquam axe de- 
icribatur parabola SHIK. Per bafitn Tt 
cxpriinaiur totOB tcmpw niiiw vibftti^ 
ni$> & per e)us partes> pirtet temporit pro<- 
portionales cxprimantar > fic ut completo 
tempore quovli TK, vcl Tr, fi engatur 
aormalis K H aot th, 6c captatar £ i 
•qnaiit R H vd F L, «t rli Td Pl, 
pun^m PhyilcTun E reperiatar in *. Hjo 
fcgc pun^um quodv» £ eando ab £ per 
t adt, Sc inde redcondo per • ad E> 
iifiicm rctardationis 8c accclerationis gra- 
iKbai Tibrattoocm unam peraget cum aP 
CCndentC & dcfccndenie Corpore gravij 
Probandam c(t %uod fin^ala medii panAa 
pliyiicn lali mom a^an dcbnnt. Finga- 
aani igitar mediom tali motu a caufa 
faicnnqae cicri> ic videamus quid iode 
wqaatur. 

In redl Tt) Amantar cqnatcs partes 

OQjQK^veleqtqr, eam fnbemes 
gationem adrecflim totam Tt , quam ha- 
licat SBqaaict redas £Fj FGad puiruiun 
imervallam B C ) Et erc^ O K j Q I> R H« 
vcl o k , q i , r h : dcmiffis ctiam G placet 
KN, IJ\i|,HLiKn,im>hI> qoomain 
ponAa EP> F« G , motibos fimilibm ftoce^ 
ftre a yw p mf > 6c vibrattones liiasimcgras 
ita tc TCdim compofitas iiwerea peraggnt 
dum pulfus transfertur ex B ad C , fi T R 



ab initio motils ponQi G ; Sc propterca 
£i« F^, Gyjcrancipfis AHjVclPL, 
Q I vct PM , & OK vel PNtn ira pun- 
ftorum i vel ipfis r h am P 1 , q i aut P m, 
&f ok vei Fnin redita miaales relpedivc: 
Uade ty ftn EO-^^Or— Ettn itupun- 
dlor>im a^jualis erit EO— LN 
amcm arqu.ilis EG+ln. Scd 
do efl leu expan£o p^rtis 
mcdii EG in loco ly , Oc 
propterea cxpnfio partis 
illrut in itu , ed ad ejot 
CJtpanfiooem incdiocxem uc 
E G— LNwl EOs inw- 
ditu autem ut E G +1 n 
fcu E G -f- L N ad E G. 
Quare cumfitLNfeuHX 
ad KX feu OR, mLM 
ad (emiparametrum Para- 
bolae, & O R ad EG ut 
Tc ad BC, id cft(fipo- 
natnr V ad icmipcmmfr. 
trum ut B C ad T t , vcl 
fi flt T t «qoalis lismipra- 
metro Sc V •qaolts BC) 
at ieniiparameter ad V> 
& exsqaoLN adEG oc 
I Ma4Vs eiit 



Dfi Mo- 
ToCtnb- 

PORUM. 
LlBER 

Sbcuhd. 
SicT.VIIL 

Pro p. 
XLVIL 

T H F O R. 

xxxvu, 



H 



Ki 



l 



IMirtis EG paafKve Vkf^ 

ci F in lo^o • y ad expan- 
fionem mcdiocrcm qtum 
pars illa habetin loco fiio 
primo £ G, ut V — I M arl 
V in itu > atqoe V -f- i m 
ad V in reditu. UikIc vis 
elaftica ponfti F in Joco 
• y cft ad vim ejos elaffi. 




■ 




loCO' 

vd T r fit temput ab initio motte pon- tfn «. * ' j ' i_ 
aiEjCiktQ^nlT^tempwabimiii *®'"v-lM** V 
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1^66 Philosophi^ Naturalis 



itu , iti rcditu vtrh ut 



-ad 
m V 



Et 



eodem argumento itus pundorum ph)'fico- 
nni £ & G ia itu Gat vt-Tz — -rs-s- & 



V — H L 



^•77— .-rrrad 



Y— KN 
ai( vim daflicam nicdi< 
K N — H 



VV — Vx HL— VxKN + HLxKN 

I „ KN— HL , 1 ^ 

*i-y, hoceft,ui — ~~ — ad~ fivc 

«t KN — HLad V, fi modo (obangu- 
ftot limitet Vibradoonm ) lupponajnin HL 

& K N indcfiaitc tninores cfle quamitate 
V. Qu.\rc ciira quanticai V detttr> dif- 
fercniia virium eft ut K N — • H L fco K X j 
feu O R , lioc eft , ob proportionalea O R> 
EF TtjBC, (datafqueEF^Tt & 
B C) conflans. Et eodcm argumcnto , 
difoeiitia virium pundlorum phylicorum 
• y in redicu lineolx phyCicx • y e(l 
etiam (»nflans. Scd differentia illa ( id 
efkj exceiljs vis eiadicx pundi < lupra 
Tim elailicam pun£ti y) eft vif qoa in- 
terjeda medit lineola phyfici «ccelentar 
ant retardatar , 8c propterea vlt aceeten» 
Urix lineols phyficrt • y Lf^ conftan?. Frop- 
terea tempas red^ exponetur per ordina- 
tam I M nedii part linearii • y le- 
ge prxfcripta movetur, id eft , le- 
ge arcendcntis dercendcmilqae Gravii , 
«Afiis par tvao "T"""" lineamm ex 
fiibwinediamtoaiticomponitur. Q. E. D. 

Sed ( quod (ani mtram ) Prop. XLIX. 
in ^ul ex fui hypothcfi Newtosus Soni 
valodtacem compnutj eaodein dabit con" 
dafionem tn noAra» & jnc aiUiior y-ia 

alil qviacunque. Sic 

Fingamus mcdium ab incumbente pon- 
dere , pro more aeris noftri , compnmi > 
fitque A altitudo mcdii homogenei « eaiw 
pondus ndzquet pondui imrumbem 9C 
Cttjus dc."i(i(.is catiem fit cum denfitate 
medii compreffi in quo puUus propa^auir. 
Et qtto cempore corpus cadet ex ahitadi- 

ne zquali diiuidio ipflu5 K coicm frm- 
pore puUvis percurret I-iatium *i.iU4le to- 
ti altitudini A. ( Id quod congrttit Cnn 
Corol. I. didc Prop. X L I X. ) 

Nam ftantiboi qac in Propof. XLVIT. 
COnftraAa funt, fi linca quxvis phyfica 
fiutatit vibcatioiiibqt defcribendo fpatium 
r?vmnr in itt & Kdim i vi Ebilfr- 



ca qi» ipGui pooderi , aqnetnri peraget le< 

mivibratiofiem quo tempore corpoi cadet 
ex altitudine P S , adeoque vibrationnn , 
quo temporc corpos grave caderet cx alti- 
tudioe 4P S. Quare, ciim.cenipon def' 
cenliar tatt in rubduplicata' ratioae loagi- 
tndinam percuriarum, fiet tempus vibra- 
donit ai]iiu ad tempoi deibeafiii ex aUi- 
tndtnel A, io Abdup&ail cadonelatgiadi- 
nii 4 PS ad ^ A , feu 8 PS ad A. Ssd 
vii qul in lll^gulii pudii 
urgecur partioola E G erac 
ad cjus vim mcdiocrera 
elaflicam > ut K N — H L 
feu K X vel O II ad V , 
& vis illa mediok;ri5, hor ert 
poadus iiicumbejis quo Itne- 
ola £G comprimitur, eft ad 
poodus linroUe EG, ut A ad 
£G, adeoque ex zquo , vit 
qui lincola EGinfingulis 
puni^ii urgetur, eft ad ejus 
pondot , ut O R X A ad 
E G X V , fcu ut femipi^ra- 
meter in A , ad V V ( cft 
entm O R ad £ G utTt 
ad B C > atqae ideo ut (e* 
miparameter ad V ) vel ot 
JPSxA adBC^ob V q 
ad BC ^ut^emipatamctri 






quadratum ad T t quad. 
( atque tdeo at 8 P S ad (e- 
miparametfnm. ) Quare 

funi f-iiipora quibusaequa- 
lia corpor.) pcr zqualia <|>a- 
da impelluntur , fint reci- 
praoe ia fobdapiicata ra> 
ticme-virtam , eric temput 
vlbrationis unius , urgcntc 
ri ilia Elaftica j ad tempui 
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yi ponderis, in labdoplicMl ratioue B C > 
ad 8 PS+A. Atque adeo ad tcmpus dcfccn- 
siii ex aldtudine 1, A , in fubduplicati ra- 
tione BC'ad8PS + A& fabdaplicata 
ntionc 8 P S ad A , hoc ed in raiione in- 
cegra B C ad A. Scd tempore untus vi- 
branonis pulfus j rogrediendo conficit la- 
dMiduieni Taam BC. Ergo tempia qoo 
pnldif percnrric fpamm BC cft m niii* 
pos defcenstts ex altitudine } A, ut BC 
ad A. Tempili aatem quo palfus percur- 
litipadnm A eft adtempui qao percorric 
{patium 6C, ut A ad BC, adeoque x~ 
quale cempori defcenfus ex «liimdi- 
■d $ A. 

Htc ootandum ; quod abHirda dt , 8c 
hcil^ refiuanda hypothefis hlc afHmipta > 
^piod nempe puKiu propagerar , porticultt 
cudlmi Sc redeuntitwi pro kge graris al- 
oendemis & de(cendentJs. Veriim id ip- 
fiim efl; quod Demoo^lrationcm NfWTo- 
MlAiuMevenitjoftendendoniminim eam 
ipAm dbfiitdse hypothefi probuds aBqae 
iijfcrvjre. 

Ht^enus Vtr DoGiffimut ; fifummm t* 
fuibtu refimu fc^ ncvtoaiaiaiii dlMWH 

Pe liotflns iB Baiio EbflicQ 
gentiis. 

X. Jiyfothefij. Suppono medium Eladi- 
cnaa c<wRare pundis, quantiute exigui 
fed finiti i fe diffitis , & ri repuifiri do- 
natif qnac diflaniiz iliorum pundorum fit 
reciproce proporcionalis j ncc ad alia parWla 
piSEtcr eaquzimniediai^proxima iunt leie 
CMendits Hoc enim mom qoaannqae fic 
partium medii Eladici natura, fati; fclici- 
ter reprsefcmantur eifcdlus qui cx coium 
Elacerio pendmt. 

X. Cor. !• Medii Elaftici ftatoi aatv» 
ralis eft nt pnnAa ejas Elafiica ]k (emv- 
gll6 xqualiter dif!cnt. 

j. Gor. 2. Puudla claftica velocitatem 
fiiiitaailii(ctpere po/Iiint vel per immedia- 
ttint conta^flum ccr;iori5 iroti , velocitaie 
fui finiti pundum cldfliLum ur^cmu vel 
per adlionem continuaiam vts repolfifH 
niindlorum elafticomm fi ab uni pane 
fiftior fii 9iim ab aSftt JHeU^ cauOtf 



inotni>m gravitaten» vifcs centfalei ftcw DeMo» 

hic non coiifideramus. TuCoR* 

4. Ihecr. r» Si velocitas finita <loo- 
modocumque excitetur in pundlo ElafU- , 
co , dittantia ejin i proximo paaAo ver- '^l^BR 
fus qood movetttr minoetor finiti quaiiti> SeCUMD. 
tate antequam in rcliqiio medio fartus ^rcr.VllIj 
fit ulltts motus ullaque compreffio : Siot P R o p. 
A » B, C, triapunfta me- XLVli 
dii ElalHci zquidiflantia T h E o a. 

movearar A vcrfus B vc». 

locitatc fiimi , & temonrm . • 



i c 



XXXYII, 



tempore« 

inhnit^ P»rro delcribat Cp9f 
tioin infinitd parvem prtmi 
ordinis A a, Vis motrix pun- 
di B crit dif&rentia vinum repalfivanmi 
pauai A & C , eft autem vis repulfi- 
va pandi ^ A ubi pcrvenit in a , ad 
vim pundi C ( fi immorom fupponaitu ) 
ut B C ad Ba , & dividendo vis motrMK 
pundli B , ad vim rcpalCvampniifti C> nc 
BC — Ba (=Aa) idBa.SedAa, eft 
infinite parvum ex Hypothefific B a crt finlta 
quantitas, ergo vii motrix puniH B, ell 
infinite pam viirefpedu vis repulfiva paa- 
di C» qo» vis repulfiva pro ipfa vi naiu- 
taBehHetiiafiiimi poteflj Vis autem EU- 
ftidtatis efl cx gcncrc prcifionum , tempoii 
te infimti parvo vcloci»tem iafiniid par- 
vamgfMWiaRt, qaa^veloettas infinite pap> 
ya darantetemporeinfinii^parvo, rpaiiom 
infinitd parvum fecundi ordinis defcribero 
£iceret: Ergo fiquidetn vis motrix pwffl 
B btgoi yis re^lu eft infinit* parva, 
tcmpore infinit^ parvo fpatium infinitd 
parvum duntaxat tcrtii ordinir defcribe- 
re fiieeret } nuUm erco laoras io punfto 
B geiierabiittr nifi rpanom deftriptom A a 
fit finita quantitas, nulla ergo erit com- 
preiEo inter punda BSc C. Q« E. D. 

1. Cor. i. Nalkis ergo motos ex paiis 
do medii Elaftici in punAam proximam 
liamfeitur lufi poft tempus finitura , nam 
fpatium finitum A a , rwnnifi temporc fini- 
to pcrcurii potcft pcr veiocitat^ finiwfii ^ 

6. Cor. 2. Et vetocttai 
finita in pun<flo Elaftico ex- 
citata nun mutabitnrnili pofl 
tempus finitum iJc poflquam ^^^^^^^^ 
quantiiate finiti procefiirrit. $ 
Sint enim inedii partinit» * 
Z, A, B, procedat punt.1um 
A Tciocitate fiaiti otcttOi^ in id mni 

- Oam 



A 
« 
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Drv Mo- ifum jjroduifla, & temporc infinici j srvo 
TU CoR- «l^^^cribrft fpaiium ir.fij.ii^i jiaivum Aa , vis 
fiflccur la vcloatat arietnr ex dilfc- 
t v' '^"^^ virium Elanicanim jmiS^ Z 
LIBBK poQ^ti B, eftqac vis pun<!li B id vtm pan- 
SeCUND. Cu Z ut A B-^ A a ad A B — A .1 , cSc di- 
SEcr.Vill. vidcndo. V;s Meo$ pun^lum A ad vim 
pjiop. puDLli Z, u: 2 AaadAB— AaifedAa 
XLVIT. cfl infinit^ pjrvum refpedtu qu3niita:is 
Theok. AB — Aa, ergo, vis liftcns puodbun A cft 
XXXVJLL iufinitd parva , refpe^ tn 
ppndi Z> 9B«eft vbciat»- 
«fi namndis ; tdeo ( codem Z A B 

JDodo acin Thcorcmaiit dc- ' 

aooflratum iait ) probabi- 
<ar > vtm illam tcmpore in- 
fini:^ parvo fpatium infiniti 
parvum lertii ordinis produ^hiram : Quare 
jBuanfi fingiila .{hidAi i p«rte B pofiti^. 
^aali vi agerem earnin^iiaincnis infini- 
cn>lbret> vimtlbe oninetnon nifi fptium 
infiaite [larvum Iccundi ordinis infinitc par- 
vo tcmporc cx Ipatio A a eodem tempore 
defcripto detranerenc , naneret ittque 
idem , velocitates crgo puntJli A non mu- 
tabitur cx atfUone omninm pun^orum me- 
dii Llaftid > nifi poft tempos fiaitum & 
jpoftqoam fioifli ^tnuxitate procefTcrit. 

7. Cflr. J. Si confidereticor iunumera 
pnnda Elaflica otiine in lincirc^UpofitAi 

A B C t E 8cei 

nec attendatur ad atia qux rircumqui- 
^ue (olidum fpatium conHituuut, (i unum 
«eledtate finiti qulcum^ ex cavfl nr> 

Settnr«^uaeconfl.ins inromnnr.Tt, o.uod- 
am cempus finitum rcquirctur ut cadein 
velocitas in proximo fnndaa eidtetar, 
paulo ioogiui temput ut in terdo prodn- 
aunr» fioqiae drinceps, nam per C>>r. 1. 
.Bttllns monjs cx pundo medii F.laftici 
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velocitas primi pundi fit finita & cqaabk 
iit , compreiiio cxindc ona ab iiiitio e/at 
noCda ejl nujor quim compreiiio qoB 
per notum (ecundi pundi ab iuuio ejus 
notinacqutj-irur , fiquidem ad celeriiatem 
primi pundj npiinifi per grados pervenit» 
ergo vis mftuix qiissurgettbcandnin pu< 
dum ab ivmo , wttior et quam ea qni 
urgctur tcrtium pundum ab initio, crg4 
teriium pundtvn datam illam celcriuueB 
Cinfiw aoqairet, 8c pari raticcinio, com 
fif HHMxix fecundi pun^li fub iniiio for- 
cior fit quam vis motrix tertii, comprelfio 
inier fccundom 3c tertiom pnndlom majoc 
Cfit &b iniiio qaaoi inter tertium Sc qaar- 
cojn t nnde vit tnoirix qnc urget tertium 
pui.i^lum fub initio , furtior t R <]uim ea 
qua urgetur quartum pumflum j liTgo ciim 
pondum ft^wn aliqualem vdocitaten 
liifcipere non poflit nifi pc f?quam pundlarn 
pr«cedens fpatium finitum defcriplerit , 
& longiori tempore ab initio motds 
ikfcepti daram veiocitnen poffit fuTcipe- 
le, liquet quod ea deca vMocicu iionnifi 
rucccfiir^ ad faocefiva nedtiEMiGipmh 
&M pertingic. 

t. StM. Htnc patec dlicrimen imar 
rootum in medio Elaflico excitaram & 
motum qui excitatur in medio non Eiafti- 
co cijjus partcs contigufc fum, in tal! enlpt 
mcdioj prcffio cuidam paniculx ppplicata 
ad omnes partet in dircfbim poiitas , aut 
divaricantc» , pun;!to tcmporis extendi de- 
bet ; Mctus vcr6 tnlianti in cirralam pto- 
pagari debtt ; At inmedio EMKco^ Fre& 
fio ab uno punAo ad alterum non conti- 
nuatur nili per accefTum punclorum medii , 
five per realem mctum , qni antrortiail 
propa^inr j 6c pofi leniptis finirum a poiH 
&o prinrnn inoio ad reJiqoai partcs finiiS 
iiHCdBe^ perveniac. 



iopanaum proxirattmwanffenurtiifi elap. „ pnnti c- n ... . 
fo finito tempore, velocitaf ereo primi « ^\ ^^^^- Si puiK-^um mfdi, Eiaflia 
• - - -c nnita velotiiate movcatur qus cooiiam 

rnancat , dcfinire motum panAomm ieqae»' 

tium in lini .1 redj pcncorum> Oinifica^ 
/pineric^ circumquaque pofilis. 

Primtu Cafiu. Sint ordine pundb A» 
B, C, D, &c fiagimr ea omnia ad arqoa- 
les diftamiae io navi pofita« 8c pondum B ita 
adlnnvre malootexejnsmoto, navis mo- 

tuni fuflipiatcl' reliqua pundh veha; ; Rc- 
cif lat Yci^ f ufi^ituu A veiocitiieib hmum 



pondi ad fccundum ncn tranflt n'/i pofl 
linitumtempuc ab initiomotus primi puo- 
ft: & vclocitas ferundi punfti ad tertium 
noo uaoficnifi pofl fir.itum terapus ab irti- 
HO inoifit fecnndi cjus punfti. Ereviort 
autem terapore cxcitari dilet d^ta velo- 
citas in fccundopundo per aaionem coo- 
tifluatam ab iniiio motds primi pooftt, 
quam io tertio pcr adlioncm ccntinuatnn 
ab ittitio mouU puodi fecnndi : ciun cnun 
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ifam eenftani maoeat 

relati ad navii pun- Bll ^ ® B 
Ctam in quo rerlaba- " - - _ 
iWt poQMnr ptiiDo 
OVB verfas B tende- 
re; ex ac eiFu puodi 
A vtrrius B vis repulfiva particalx A for- 
tior fiet vi repulfivi panicuLa Cj qaate 
ex JiSerentia viriooi nafcetar nx moaix 
pariicula; B , Frocedat eiii n A ad B quin- 
ticate Aa, eric vis paiticulsc Cm ti , ad 
Wmpartii-nlae A in B > nt a B ad B C fi- 
ve A B ( quia parcicularum ititcrvalla AB , 
BC initio <>ra<it «qualia ) Sc dividcndo» 
vis partjcnls C « ad diiferentiam virinra 
9» eft via motrix pandi B ut » B ad 
AB— aB flve Aa> Ced vit pardcoheC 
e(l vi$ ipfa cljtcrii in fti^tu naturali , ex 
H/pot. £rgo Vis eiacerii ell ad vim nio- 
Tcntem pun^um B, ot a B ad A a. Re« 
praelentet itaque I H tcmpus quo dift »n- 
lia AB punLlorum clallicorum p;r velo- 
Cjtttem datam pqoAi A percurricur , di- 
attnrque iilud wn^ai «> djcamr deorrom ad 
«ngofof reA» Knea H G qax vim elaftKim 
Gngulx pariiculx mcdii in fl uu naturali de- 
£encti duclaque F G parallela I H> afymp 
Miif P G & G H jlc digmtate flBqoati «X H G 
dcil rib.itur HyperboTa, tranfibit per po»» 
aarnl, Cfiqoidem IF=:HG & FG = 
IH = «,id.oqueIFxFG = HGxfl)& 
fi I P repr*remet tempus qoo dorame A 
motnm eft , dicMurqae x , Dico quod P M 
rcprairentdbit vim motricem puntli B eo 
temporis momento. Erit enim cx uarari 
Hyperbol*, GR:GF=FI(HG):Rli 
& dividcndo GR (HF): FR (IP) = 
H G : P M i fpatia veri unifcrmiter de- 
fcripta font «ctempora jcrgo A B : A a 
IU:1P& divideodoaB:Aa=UP:IP« 
(ed a B ad A a ne V» dtterii ad vim me- 
triccm punrti B; ergo HP : IP =: HG : P.M= 
yis elaterii ad vim motricem puo^ B , 
■fej HG reprvfcntat vim eUterii; ergo P-M 
i^baqaereprcfenut vim motricein paoAi B. 

Reptcfentabit ergo etiam linca PM 
velocitatem momcnto P geaitam« 5c area 
I P M totam Telocitatem k pondlo .B ao* 
■qmSiam temp ore I P ftve lemporo qno 
percurritur A a a pundo A. 

JDefcribatur ver6 ex puu<llo F Logarith- 
0icn cn)w mdi tt linea H G produfta , 
lobtange» linea fisfi* OX dicaoiK 
^ 14 



t, dudliqae ex pando P linrl PT S DeMo*' 

di o qiictl linea TS reptsrtniabit ve- fU OoBn* 

lecicaiem tempore I P acquifitan & area , 

FT S fpatium ipmdo B c!efcriptum. . ' 

F.ft enirn ( -f r n_-f. Lof^arUh.) arca IFRM, B BR 
ad Rftt. I F G H ut R S ad G X , & Red. StCU^D. 
1 F G H ad Rea. IFRPntFGadFR SicT.YIIIt 
« G X ad R T> idcoqne ex mn» aica P a o p. 
TFRMad Reft.IFRPatRS ad RT,XLVn; 
& (iivic^enJo , tfl I P M h ! T F R P ut TS 1 h f oR. 
ad K T , Ergo area IPM elt ad TS in XXXYIL- 
Ratione datl , ob daram P R & raiiooem 
FR ad R T datam , ut pote squalcm ra- 
tiooiFGadGX, eA ergoTS ut IPM> 




five at velecitaf pmAI B , Sc c&m perpen» 

dictila inicr ordinatjs TS iiiit aqujlia mo- 
mentis cemporisin lioea 1 P fumpiw^acea 
F T S «ritm ipatiam I pando B percnrftuiu 
Eodem modo conff ibit ■ quoH f\ vis ela- 
(liC4 ageret mote gravit'.^cu tempore 4, 
veiodni ^nm eotempore generaret , de.i 
fignaretur per fiibamgentem / , iL fpactnoi 
4 t 

defCTiptum foret — , dicafflr f«r6 mfO- 

locitas data pundi A, dau erit nuio / 
ad m , intervallam parcicttlaram A B erit 
ma , Sc fpacinm Aa velocitate dati per- 
qi&iittftni#j n o c a nd iuB»it<trtt^uod ea 



Digitized by Google 



dbMo-?7o Philosophi£ Naturalis 

TU CoR- ''^'ocitas / fu piufqui^m cJupla vclc. iiHtif glo- 
bi lormrntarii > nndo liquc: quorf i • cafibuj 
rOKUM. /ig^||j,Q(i],|„ vclocttas pnn^U A longe 
UBBR minor Telodtatc globi toiineatarU al 

SeCUND. . « - , Af ' r 

Yj[l, intelitgendaj qoaiuiUK — cft vkqo la- 



Prok 47. tif panra. 



tm tiaqoe A. a ad B b« w « »> ad 
}X4«* 




Ac! wlciilum vrro facilc revorr.fjr H- 
iKa F T S & arciT i». fri.mcum iub- 
lani^cn' lir r , o J ii.JMruni ( G) S Y dtfic- 
rcii ja lii X , aKJ tou F G S V ( e» 
L o^. ) t » , tntcrrallBm R S cft / x 



X l 



- X* X- 4- 3CC«Cflio- 

■i«ineftFG(«):GXCO = f Ca^) : RT 
«ft R T = — at Triang. F R.T = — . Dc- 

firalittiturergoReA.ing.RGxRS &Tr.FRT 
«X arec F G S Y rcm.Tuf t .irca F T S =: < « 



- - 1 » . jr- XI » J^** 

srr»xi + — + — + ~-&c.— „x 
0 xa' >4> 



»X 1« 



fclmM ad — X 



4x1 «» 



? X 4« 

1 jf 



crit vcro rcAa T S:r R S -RT= — x i + 
&e. — X — I— , &ci 



+ 



3-» 



ideoqae vdocitai data puoAi A erii ad ve« 

' t X X X* 

locitateinpnnAi&ntMiaid — x \-—z 

+ . 

44! 

Coroll. Si quTf^tur ia hac Hypothefi. 
quo tcmporc & rp.itto delcripto pondhi» 
B vdocitaceni puodi A obtirra^ , fiu 



t X » 

m = — X — 

« z « 



L. _ 

cum fpatiiuD A a fic ad fi b ut m ac^ 



*- &c. fed 



-^X -::T"+ — r-"^**" eiit A aad 
Jbut- .+ «ct 



X 

Z X ) < 



a<i 



jr 1 



'• ;-4- — &c. cumcuc pri- 

j X 44* 4x ? <j » 
mut terminns> prims fcriei fir acc arabi tri- 
plus primtterfntni altcriotfei^eijrcliqtti ve- 

f<S pliilquiitn tripli ", Pun<;\ura A roiatr. fu.im 
celcrit item pun!to fi communicat antcquai» 
id punfhjm B lert» «m partem ?n« fpatii 
kliplicrit Quod lieicripiii punc^m A. 

xempus vcr5 x cKj rimetur pcr Ra& 



«s hujus z^tionis o — — • 



x\ 



24 i^f 



X 4 



\ 1^** _a Cafiit fecmiai. Si A move.itur unifor- 

^-x^— -I g^g^^^* *' miter £c accclcrcr punt^tum Bquod etiam 

-^ .44. iV- ' 4. axejt* aoeelcict ^uodiUDC ( ouUI'liabiiftfatfe- 



— &ci Ubi l^netqnodqnandb — 

cflfrj Jia, funcArcfl miiiu?qu m fl > & fe- 
ucscil Conkrergcns, idco^ucex prim o tcc- 

2 m. 

mino & p«OMmoaflitoipct»«ricjr s 

rem acematim expeodere t fto in ca:n >. q« i 
tmti H^tm (Btk , luhil cll ncceil*. 

Cifiit ftittnius. Si A move.itur unifor- 
miter 6c accclcrcr punt^tum B^uod etiam. 
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ne «inotiit pun;li D ) erit m hoc Cj.u 
Yit*r palfiva K aJ vim repolfivam C ut 

AB — Bb -;-Cc -»J A B— A i-f-BbiJc 
dificrentia virium five vi$ inotrj\ pandli 
Bad vim ri%.al:.v.iin puncl^ki C > ut A a — 
; Bb-hCc ad AB— As+*bieftpr«etea vis 
repu'.li4'a puinSi C 
ad vim Eiat.-rii ut 
ABadAB— Bb-f 
Cci&deniqoe vit 
Eladicaefl ad vim 
moventcm punc» 

tum B tb primo cafimt A B — A a ail A a *, 
tdeoque ex c<)tio vii vera monix pundi B 

ad ejus vim in primo cafii ut 
Aa— rBb+Ccl f.VB-.Aa+Bb1 
AB > ad iAB-BH-Cc> 

AB—Aa f l Aa | 

In cMem autcm Hypotheli vis ««o*"* 
pundi G , hoc modo dcterminatur , eft 
vis rcpulfiva punifU B ad vim rcpuWvam 
punih DuiDc ad b c fiveiuA B — Cc» 
«d A B — B b-l- Cc, ergoviiinoirijlpail- 
Ai C aJ vim rcj'ulfiv.im pundi D » Ht 
Bb — aCc ad AB — Bb-f-Cc. 

Haee vis repulfiva pundli D e ll ad vim Eft- 
niwmut AB adAB— Cc, deniqp» W 
£U(tica ad vim moventem pun^ttm B m 
primo Ctfil . Bt A B — A a, ad A a , ideo- 

^ne ex cqno vw motrix panA» C > ad vim 
inovemem pai6bim B m primo Cata nt 
— 2b ft Ccl B— B b+C C 

"AB >ad< AB-Cc 

AB*->An| l A« 
Vi vcrb determmctur motuj pnnCn 0 m 
ifto calU ( qiii pro vero habcri potcft 
exignitama motus pundi D qui n^gli^ 
iur)concipiaiurPMadPQ tt« 
AB— Aa+Bb1 ^Aa— »Bb+Cc 
AB— Bb-f-Cc> ad^AB 

Aa 5 iAB— Aa 
ecidemFMadPXut 
AB— Bb-(-Cc 
AB — Cc 

Aa , ^ 

CBnsqoaetranfibant perQ£c X erunt io> 
«iviriom motriciampaneiiB&faiiAiC» 
ares I P Q , I P X er unt ut velocuates per 
illas vircs dato tempore IP gcmt«> & fi 
fuinantar ordinatxTV & TY, tales nt 
TS,TV,TYfimtttare« IPM, IP Q, 
I PX, areaeFTV, F T Y ciUOl ■» fpa* 
lib Bb Cc: fii cixo 



erit T V d jf ' 4 * 4- « * » «+C « ♦•^ P 0 R Jm; 



1 IBbR 

ytxt Sbcvnd; 

U»leiote«iado,cftafe»FTY=~4- SkctVIH 

* Paop. 
XLVIL' 

THfOa. 

xxxvii. 



4.£il8ec.= !lb 




«cFTY = 



Px* 



&c.= C< 



fluxioautemTV^i /4*<i*+3*jr »4« 
+ 4Cjridx + J Dx4d«acc. 

«C la»oTY=40»« d x+T Px*dx8u* 

t X dx 

Eniaatem loxio TS= X i -r. 



4 



-4-— &c 

41 



ad fla- 



. ut 

cl (Ab— aCc 
> ad^AB 
J I.AB — Aa 



o <■ 

Sed P M ad P Q, nt auxio T S 

aionem T V 

& PM adPX atflnxio TSadfluxio» 

ncm TY 

ereo fluxio T S ad fluxionem T V at 
AB-Aa+Bb-J (Aa-iBb + Cc 
AB— Bb-K:c>ad<AB 

Aa 5 lAB-Aa 
ac eadem fluxio T S ad fluxioucm T Y ot 

AB — Bb + Cc"! pb— iC« 
AB-Cc >ad.{AB 
Aa J lAB— Aa 

In hii proportionibus muliiplicatis cx- 
aemis £cmediis & terminorum ooliatio- 
ne fiiAi > iafeniemur lineae T V &TY 
& areaFTV&FTY, ficque terapora 
quibus acquiruntur velocitatcs T V, T Y & 
nariadeiaiita dum acquiruiuur , obt ncri 
OQicraot » Calculom iibun proiixiiiimum 
mcompeiUlo exbibebdi prini6 iovcnitor 
quod fiuxio TSxABxAB — Aa — 
X rft > * dl X, cft pratcrea Aa—- tBb-^-Cc 

\ A i B 

zquaie /n * + ♦ « » * ♦ — ■ 

*c-o,„-i£::£l*5ccciN^Bb- 



A 

iC c= — * 
3 



«« 9C& qoB (ertei moiupticaiff 

per X m ' * * ^ant ftida extiemonim i« 
VUAiuc ptoportigQe< 
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DlMo* Ui Inbcaarar tiAi mcdioffam, in prln 1 proix^ntoae eft AB— Eb + Ccx Aa = 
J^.^ i»»X«« + *4-* ^-^ * « — * * i «l«cat w »» AB -Aa+BLc 

liTRItV . M. . •^<" Cxf D**^ 

fV:r'--««'.*-«>« + ' + ' + !4i-'+!4-+~-.«ftc 

Th^or. " ■ ■ -H ' 

m * «*Xi *» il JT— » m» * B« HH»*« OrH- !-+ --^ 

J J X 4 

H-jnVBx^+im^A^C* » +fmU^D* i— jm»«D» i -| j &» 

-f *«r**» f «I— <riii»*E«* 

iTfatni omnes hujus &t'.t'i dividdntur pat t m t & coaferantur cum corrdpoodraii» 
km letmiait («rici qoam c«liibet fiidani extremofoni prijnat pt<^pofd«iiii & habelNiar 

/ — imd.l till«>J / 
•»= 7— ,id«oqiie As:~, tura 1-2 so>idoosiie B = ► 

,..-i^=_ii!:i»+li!:i!£, ^i.^c=-i ^—.4-^ 

■H eft etfo l> = 




' ' ^ j « f 3X4X jm«{ 
imJ* ^mjD 6m** E t ^er' , 

—7- 1 cil ergo E = . ■ -a , a 

' # - » 3X4XJX«Mtf |X4XJX<«l»*4tf^ 

tW/v^ > &dcDiyei«fepit,uF=~ ^L^LL: 4. ^ + 

;X*X*«» y 3-4.J.tf.Z»«7^ J.4.J..tf.7ii»*«/ ^ 



*. 7»»*'' 

In aitcxl Prof oniooe refumatar fadmu AB— Bb^-CcxAa quod cft 
m«Xw4+«'4-*— — — j j-xi docatutinAB-Cfc^cft 

t,.«+e4.»4.#+#-£^*_ 

*.xm»e.+*4-»-^^i-*-i!Sif'-l-!l-£i!-.!^^^^ 

»crfl«xioocmTXqtecfti,x.40«» + jP*« + (5p*,+7ir**&c. 
MMmicm«i«x$ii.Va*i-ffmVP#«4<»a«.£/r+7;ia»« 

» --■ 41a4.il Qjr* 4m«£0«r- 

f m « i40»» 

2E!Si*2IS' '^'"f'"*" ptt « I» &confe/an-wr cnm termioij corrcfpon- 
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a/1 



J J * ' 4XJX<f|»«»jX4XJXtfJII*«# 

4ciii obdnenar Imk fcriei > qaibnt relo«itMa & fpMia <kfiiip(a cxpiiiaMDiHff ; *»prTmm» 



t X I 



#«4 



»A*^J4I ^ 4«* _J«* ^ 7 «7 

4tf/*** 



MXil*** 3X4XJilt«> |X4X)XtfiM« <.4.j.tf.7««r 
-Hjl»* , foVr«» 



aieaFTY = 



»XSX4XSX«ih'«< 
' 5X4«» ^XJ**"*"! X**» «X7 



»X5«" 



15 / » X* 



M}X4XfXtfX7«»«r 
* «> f » » 

7X • JT 



}X4XJ»«4 3X4X5 X^»n<i» 3X4X5XCX7iB«* 

+ , .^ rrrrr-l- 



zXiX4XJX6X;in*«< 

-j 

lXiX4M«4>^JX4XJ 



3-4.htf.7«>«>4' 
a.S»4*f««i7.ti»* 



— + 



4Xf Xtf M*« 

X 1 1 « < 



Kridta^lrTXi 



jrt 



1 )t iX 4rX J J X 4 }t i X m A 



^4 X JXtfM.'««; 
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Aa fib Cc Dd £e 



10. Si, miiris ciecctis ca(ibut> qoxratw 

iiuervallum tem^oris (]uo velotttas daia 

m.f ia ponCiii lu- eJTivis 3j Cj ^nerenirt 

K 8c tmo ipatioram Aa>Bc«Cceo 

leowoit delcri • 1 j 11 , FiatTY=w, & 

. 4 ^ . «»TY - » - 

wto^lM flpno la ~~$ crit — >— ss 



dicatur — = z * & io ferie 
m 



* ^ 



Puniflorum /cqucntium motus detcrrai- 
nari po/Tent limili r tiortr i Etenim virecmo- 

trices puniilorum I>, L &c.fnnt ut A a ,. , - . >. . . . 

-iBb,Bb— iCc,Cc-iDd,Dd-. obup»-^ loeo , hmc Cexm la haae 

a £ Yis enim cujdivii puoAi ut C eft 
ad trim punAt EtitdeadedfiTem AB fbrmam nugrabit 

-I- E e — c . 0 A B -f D d — C c & di- 
vidcjido vis n:o(r!x piincu D ad vim puiidi 
£ut C c — t U c.-{-E e ad c d } vii punui E 
eft ad vim Elall-.cam iiaturalem lu A B ad 
c d} eigo vii motrix pt^ndt D ad vim 
Cc— iDd^£e~ 

JElafticam naturalcm ut 



1 x ♦ 



-,-4- 



« t 

6x% 



— acc. 



-> ponatur 



r " XI 

r+r: 



4<f *< 



cdxde 



Cve utCc — *Dd +Ee ad 



~ A fi ' ^fn"^ v*> nottoi 
puOiDadCc— i D d-f Ee itt vit 
cd X d e 

ElaiBc« natvalii ad- ^^ > idetfgoeiii 

paa!& maicri raiione qu^m vis eiaflica 

ad AB cui.i tam cd quamd e pauli mi- 
norc« (unt qukm A B j fcd vis motrix pun- 
^ O eft ad C c — i D d in majori ra- 
liooe quam eadem vis motiix ad C c 
z D d E e , crgo vis motrix pondt D 
cQfcnv-;;r .d C c — iDd in maiori ra- 
tioue qaam vis eUlUca ad A fi , cumque 
id vcrom Cvc m omiribw punclis 6c h«c 
Vtima rat'o fit cci.ftm? , Katio vis mo- 
tricis purd. cuji .'!? ipatiom i. prxce- 
deoii fundodeirriptum dcmpto duplo Ipa* 
tii ab iplb hoc puiido dcfctiptt» jerit femper ' 
nu} *r r.it:c nv < onQante > noa tamen mufao $ 
'id<o I h^lice ^ro ccf flanif affumi potcfl , 
hinc 4iiernaudo viics iilc mouiccsj pun- 
Aorum ruccefivoromj lint in raiioiW ii^ 
diciii. 

ficd caiculum pro iliis pandlis tnflitucre 
neceflb ccn eft , per Anatc^iam cnim ex 
jnom ducraai ^iornm londorum B & G 
. reliqu^^rum notBB ftatiicf e ^ fiifficieai vi> 
4^tiu* 



-i'i^-&c. 

Juxca Analyfeos Hewtonunm Mcthodum 
Itimantur oninci termini in i^aibaidtfiiueii» 

tix cxponcntium x &c z mimmum elficiunt 
?a'orcm , fiamque a:quj!c; 2 ' rcliqui tcr- 

. . .fl'TV . . ■ 
num fcnei — - — negligi poiTum , quia 

per dignitatei ywntitetii reipeAB e^ 

rum qui aiTumpii /iicrurjt mulciplicantur ; 
(in Hypothcii qux velocitatem m alicujoi 
momcnti aflumercc hi lermini negligcndi 
non foreni, fcd in calvj prxlenti velocitarem 
m miniffiam fupponcre nobis licet cum de 
tdi taiimm ia morum (imus adlori ) erit ttt 



2. ?• 4 » 



■+ 



5 ** 



iAx* 

2 L,- 

a*|.4.f.tf.7. 8 z « 1. 



2.:. 4. 5 .tft* 

4; X ' " 



;.4.5. <f 

1 tirmiiii 



j.4.M.7.8.>.tOS* 

ate: 



7. 8. 9. xo. 1 1. II z 

coniicuati ferie T V inve 



niuntur ) 6c «quatiooe per approximatio- 
ncm Iblan toveoienr x * = j. f 7 s *s 
$.ffa*m 

t 

Jam Tei<6 in arei F T V qu^ ij aiiam 
Bbexprimttjloco^ pooatur m pnm^, 

Ac afTumattar tcrmini in ^ifibdi dtfierAi:ia 
— qianiitgoini » tc » nudma 



I 
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t m xf 

1.J.4- 5 *♦ 
14 x« 



». J.4- J.<«.7 x ' z. 3.4. 5, «.7. 8 5» 2' 

tnquibiuGv«torx' = 3* 17« 'iub(Utaatar> 
ict bzclenei «»x- 



5 X |.f7 



»- 1.4.5 
5« 1-57 



14 % 3.J7 X 1.^7 X J.W 



X ?.57 



«CC. 



five Bb=:flix >c.4a>» 
Eodcan mod» valor G c in TeiMemr cx 

to&ri._!L'J JL!!LL1._ 

wGMkmanMitit* f eritCcssnijrx 



5.57 X J.$7 » X ?.57 X 5.57 



«•^4.5. 3. 4. 5'tf.7 

f ve C c = m y X .07 fi*e drdier fex- 

ta i.ars intervalli a punflD B delcripti 

eodcin tempoce quo aa)uirit celeriu- 



17? 

qiuiii tripliun Ipjni per pnnctu.-a B Db Mo- 
delcripti alque dum celniotem m reci- f|.y CoR< 
piat i r,uo ccalfijMitur , qm^d (iquidcm «rtOnM 
B eo mcmento oou eil tn mcdio inter . ▼ 
pinaa A & C> ftd vinnim ^wtika K ad UBBR 
mintoinm (cxil parte 'paiii a pun<flu ASt-ci'.\"T>. 
deicripti ab a ulteiij^ ur^eiur & acce- Skci. /Hi. 
tamHt» celcriutemquc majorem quani m V k o 
redpic donec ad ffledtum imcr A & C XXiVlI. 
perveniat , ibique ctim reteriiate m-r-oreTllso R.- 
quam A fcratur , vcrfus C m igi; scccJct , X3CXV1L 
ic^ue vim repuliivam pun^ C icniict , 
dumque oliit medium ioter A & C pro- 
movebitur fenlrm t.ir(l.ibitur , tjnd?m de- 
flnAi ejui exceiFu ccleritatis ruf<ra ce- 
lcriittem f» > cdm fit vidnitv yanSio C 
qui» pundo'A ditninnetur ulteriui eiw ce- 
ierttai m , ideoquc pando A ▼idniuf ^ra« 
datim fict , Ln medio inter K6cC iterum 
occurret , (cd cum veioHtate liim nuti f 
quare pcigct vicinius fijri pun^l-j A » fic« 
quc ab \[>io vfl. -aans incrcmcnc.^tr. <!e 



Et Gelerttar 

acquidta erit 
.57X?.57 



novo .Kci;iict , fu jac pc.-iJeruiS c :. iil."!-». 
t.ir jjun:h:m B circa m.-dium irr^r p:m- 
t k punao C mnc temp«{» ^ A & punduin C ad morcm fibnr 
iifJem fubaitutionibus ladtir «onaoBf; E%|ue wttooe fit m P>«icn!*- 

acns magni velocr.^te , i: ' r r<<iium c!'nt 
&c. Ipontc , ut ia tonitru » pu^vcre iuimi: an» 
te , ftigellii , tapedbai aar todinbai ibr* 
riter cxc.iilis &c. 



iXV57X}.57Xj-57 



m X 

1. 3. 4. 3- ''■ 

=:m X. 179 &C. drciter | celeritatis nr. 
I r. Quoi^ fi ercntt» qavratur tn hyp <> • 

the(i vclccitatcm m ncn cffc qu:vmmini- 
mam > fuoponatiu- jILi ac^ualis ipii t ; Ci 
qaxratar Ipaiiam de.cti,uam i p'Jrnlo B, 
dum c)Us velocitas fir nt, fi u (erictT V=m, 
& utroque dudo in * , critjf T Vr;ifi*, 
ergo collatl fwic » T V , & F T V habc- 
bitur ratio fpaiioruu peiGnrforum Aa & 

Bb^ iad i]la;icriei paitto-^ — 1. funt 

»TV= 4- 1 1 h 

3«i^tf44^ lOdi 504« 

ftc 

p T V - — 4. - .4- - 

Ubi liqact qnod prtraos termirw pri- 
flue fcrici ft cripint piimt ternsini lccan- 
im > reliqni veri termmi primc (criti re- 

liquorum tcrminorJi, ur. jiJa !'citcl ^ hf- 
^gaax. tii^U x oude ^cd. A a. clt 



Sed ubi m nuaima fit > pnoLli^m £ ea n 
celeriiarem m arqnifirit eo tempore qjtu». 

pari^in abell a me i ;» iiiur pu!/>.» A & 
C j ( per bujus n. 10. ) unn ciiciter vi- 
ccJima Cp*tn k yuiAo A dcfctJptl , i-leo- 
qiio .fgitirionet fiipra didit» exignw liiT' 
cip:i '^JM pro nullit halKre Pbjriidt ltce<i- 
re J.bL. , quarr.vit MatheaMrici' noa-Miv. 
ninu nu! ae finc 

is. Suppoiito ut priai vcioci^af^m d.i- 
lam m eft anatmainj ac obtinc;<tar in- 
lervalinm «cmiwrit qao pon^him C cele.. 
ritatem eaa datam m acVHicc fnmpto ne 



prius z 



c-4m- 



= fiaiTX = m&- Tx: 



= m«*& ponamr nbique in ferie TX,, 

in s tn X * m 3t %■ 

— pro — r rLt m z «•= •\ &c. 

livc lompt-s tciminis in qu.bt^t exponcn^e»^ 
ijtwntttaium a 9l % difercuiam mrniotank 

. m X V 4 A *■ 

l»bc« * eriim»»=s ZZ^^-zm^ 
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i.^.^.S-i'' ■■^^^ 1. 3.4.5.«. 7.». >i. 101» 

&c. & ari^iuuooe per ap,)roMcnatioaein lO' 
lutl, rnf cnitar « » = j» ? « ». Et feriem FTX 

ulieriiK ccntinuando & ctlculam iii(\itucn- 
«io ot prv krie F T Y ladan dl » lave- 
nirar quod vii i pimfto A emeiila , 4mn 

punflum G velo itarem »1 acquin':, ert aJ 
vi.im quam ipfuiu pundum C emeiuurjUt 
joo ad ;i . (ivc fere uc i ad l. Quod 
<]uidrrn p.mlo inajus ell vero , quia omiCa 
ci\ cotiliilcratio motu$ pun<^ D , quod 
cum «iiiccdat a punrta C <.^at ut vii B 
in i^hua C &t ioriior « breviori^oe tem- 
pore mtKam m ipfi iirpeRiatw. 

15, Hint j ci in tcinjius quo pundumB 
cclcriu;ein d.ua!i in acquiGvit fit s j. I7 
& tt-mpinqao pundum C eamcderimem 
acquifivit fit i v/" 9 ' > iHa tempora funt 
uc \^ i 'f7 *^ 9 t ^vc ut 19 ad 
30 htt « t iid } i cikm crgo pundhim 
A Lniforir.iier ir.ovcaiur, Ipaiium quod 
pucduni A dtUnbu dum C acqdiric vc- 
iodtatcm ntt c(l ad Ipac^uin qitcd iJem 
puiullam A de(ctii>4erat dum B camdem 
velocttatcm m iicqdCverat , fimt 5 ad ' 
2j Ipatium \i'io q cd C Jui.ri;if)C liam 
cam celcruatcm acquiHvitj e(l proxi- 
aid tenia pan tpatii «odem tempore 
ab K cJcfcripci , (< fpaiiom qaod B defcri- 
bit duiu titmilem cckritatem m acquirit 
efl firrc dimidia part Ipatii eo temporc ab 
A deflnpii , crgo illa rpatia i puidis C 
& B dslcrit-t» > donec Tclodtttem m fbh 
guhi aoqnixam lunc zqtLvIia. 

14. Ex analogii vcr6 dcduretur qu6d 
fpatium quod pundtum quartum D delcri- 
bii , du.a vclocitacfm m attingic, crit^'. 
pars (paiii ab A dcrcxi^ii , liquidem fpa- 
tium a t'«. pucAo deicTtpcum cft dimi- ' 
dia pars fp.itii ab A (l-llrip.i, (patium k 
j». puptto dcfciij;itm tcriia pats fpatii 
drfcrip.i ab A 6ic. Uco evm ordincm 
arcuraciui cbKrvari in pundj rrmtxiori- 
bus (lamcrc iii ct quod punifhim C tcrtiam 
prrmn rp.iiii ,h A deltii|ti dum vilocl- 
latcm m acquirit , accuiaiius defciibat qoam 
B <fimidiam partrm fpatii ab A tlelcripti 
dum velccitatcm m fufcii>ir. Cakulurr. tcn- 
tare pcttd qui hac Aiia!ot;ii rcm fufliLiin- 
ler demoufbMi fMn ccnfclit, & B. L. 
unolcere wc^jiiiam faod ala& laiicicai 
Uibtxe pigiaenfc 



Et cadem A/uHog/A ( att. 1 j. ) dedac«ttir, 
ipatij qos |)crcturtiot roccelfiva punda D, E 
dom velocitatem m aoqiBrunt, zqualia elTe 
iis qitz pun^tafingula B & C dcfcripierunt. 

II. ^ifuba» adisiffil leqoitttt dunoi^ 
tiooem imervaiii inter partictdat^racdtit 
cum fnoiu communi cum pundo A ferun- 
tur , Cili: ubioaraque eamdera , 6c «^ualcm 
dimidio Ipptio ab Adetcppto dpm 9^ 
icrtuiem m weqfutk,^ 

Nara c^m A bit ii iBmidlam fpatiam 
dcfcri '(ciii iS: B fcmcl dum B comraunem 
cum A motum fuicipitj concrahitur Cyt- 
tium inier A & B dimidio iUofpatioiA 
procefK: tcr illo dimidio fpatio & C (b- 
mel djm C communcin cum B & A mo- 
cum luldpic , er^o in;crvailum imer A 
Sc C daj^ ejos dimidii fpatii diaMnm 
eftj fed Imer h Sc C doo fant partlai* 
larutn iiicervalla A Sc B,E& C, S: pd- 
mum imcrvaUum e(l coutra^him dimidio 
iUo rpotio , ergo intervaUum inter B G 
trodem dimidio inierv.iHo dilnilNnini Ofib 
dcbct, licquc de cxteris. 

16. Ideo fi qoolibet tempore clagA 
famaior via lota paafti A , ea via ■qaii> 
lis cnt (umiiuE dimtnotwnvm intemllonim 
iutcr omnes p^rcirulds ad qu.is celcrit.i5 m 
comniunicau flittj ciim rrgo motus puncb A 
fitanilbrmis , uniformiter etiam crt-fdt la^ 
mcrtis particuhruin ad quas cclcriias le 
cominunicaur , & numctus carum parti« 
cularum cqnali* ciit n* k piraAot A pq^ 
curlic divtiia per dimiimtiflmt iatttTalli 
ttnim qoaodtatem. 

17. Mancntc auccm fluido eodea* fid 
ffiutaii ceictitacc puocli A , teamofa qai- 
bus pui:dta iiiccclHva mcdii cclcrii a teM 
tfu pOKdi alfuldpiam cadcm tamrnn»> 

floit : Nam fi ia Ibrmahx • ' • ^^* * 

t 

qui dctermttiatur quaHratum temporisqao 
pun^um B reci]|it cekntaccm puncli A 
faMtttaaoiar* loco m & s quantitates ipfii 
se^uiroilcntes , formuU hzc fiet quaocitas 
corftant ( maneoie .Elatetio medii Sc in- 
tervaJIo pariicolarum ) quscuoique Gi ve- 
locitas fundi A \ Eienim dicator / vit 
claftica medif> qaoiiam> ex HypothefiPio» 
blcmiiiis hB)ufce , anifonriict agerc ceu- 
lctur trmpore quod exprimiiur pcr j ut 
cdcriiacenf gcacfct» «rit /=e/ ; pra- 
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^^aMMMf conftaoMf tamiini ronttnet \ cele- 
nnte m indepea4enies i Hinc, tetnput quo 
pondlunn B celeritatem pandi K recipit 
idein cll quxvumquc lit vdociias pun<n:i A ; 
Uetn «lcmoaltrabiiur de tempote qao pon- 
Aotn C CMB ccilefKaccn foriplt , nam habcc 
( IK» i}. )rationfm conftantem adtrm;.ius 
qaopundum B eam celeriucem acfjuixit, eft 
mn^e ad id tcm;>us utj wA% t 8C Bc 4e 
caeicris pundlis. il,E.D. 

ib*. Dimimittonet inierrallomm inter 
partcs medii lliaftici ( manentc eodem flui- 
do ) tiutt utceleritai pundi A > Nam ipatium 
Aa percarliimipim^o Atemporeqnocar* 
ta qu^iam )iariicula medii Elaflici cclerita^ 
lem m reiripic clt (emper mx , (x dcfignaa- 
ieiem;iu$ qoo iila (Viiriicala medii celerim- 
tem m ruT^iuit ) lediilud cempus eft conftan» 
( n. 17. hujulbe ) quzcumquc iic ceieritat 
{NinAi A, ergo (paiium A a cftlemperot 
vdtw IM m } Ted iiiod Ipatiam A a eft runt» 
ma dj^iaiitiomim tmerTaUorum imer par* 
tes ad qtias celcritas m pervenit ( n. i6. ) , 
finguls autem diminuciones liuu as^^oalet 
( n. if.) ergofiisgula dimiiMtiooet ivatm 
Ulod fpat-um A i , ftve ut velocirates. 

1 9. Ei vicc vcrsi, numerus pnrtium com- 
pr.-fTaram qu« daio tempore celeritatem 
pundi K rc.epeiqnt eft lemper idem qoB- 
comqus fit pundi A vdocttm } Nam ille mt- 
merpt eft ut fj>atium A i diviiiun ikt nniiif 
partis dimioutiotiem, rpatium A a dato tem- 
pcre cA nt celeritm pmifti A , diHnmBto 
nniat partis eft ftiMm ut ea cclericasi ergo 
nomerut i>ar!;umquz datotemjwc celeri- 
titem puncVi A reccpcratit , eftmceieiitat 
per celeritaiem diviliii hoce(l« inratioae 
coaftami } Unde , in dimiii temperibiii 
numerut particularum ad quat celeitim m 
pcrvencrit, crit dircdli uttempas. 

ta Qaod 6 Partiouhe dati celeritate ]im 
fintdimofje , & certum gr idum rompreiru- 
n» ('ur.'ei>crint , poftei vcro nova vclocicas 
addatur(Tel detrahatur ) pundo /4, novus 
ille ccteriiarii f;radas eodem tem^re ab 
iril paTticall ad altam propagabitur qoo 
prirm ^clciius propag ita fiOt , ( in H/po- 
then quod tam vctocitat m quam Jixc nova 
Telocitis addititia exifux fiiat )tdfite hoc 
giodo (^.-rrr>n'lrari potcll* 
7om. II. 



. ?77 

Fingatnr , omnes particnlat prtml celeri- Ds Mo- 
tate motas & compreflat in navi {«ofitas cfle ip^ QuK,. 
quz ipsl parciculjrinn carum ccleritate f-ra- x,QP|jj» 
tur,tta uiillaipanicitlsBineinaverelpediv^ . ^Z' 
quiefcam, urgeamr Terd prima part per i-*»"» 
exceflum novae celeritatls (iiper primam Cn: D. 
comrnunicati j iftius cxccflus celeriucis ad^ECTVilL 
omncs partes in navi pofitat uc & nova coro- F « o p. 
preflio pjrticularUm detcrminabitur at i» X i.VIL 
prc edenii Problemate, mut.itit cderitate , Th boIU 
intcrvalloparticularum medii, & ejus ela'ti- XXXVIL 
citate i Si ergo prima oeleritat fiient ut priui 
mi «tsmpus quo tmervalium particnlanim 
A B el cclericate percurrehaitir, idcoquc fit 
AB = m d, fit ut ;'riu$ s velocit.ts ^enica trm- 
pore M pcr v m elailicam medii inftamiu* 
turali oonfideraii & uniformiter i*gcncis « 
■nventum eft qaod tem^us quo puii- 
€tum B cekfttaiem m «c^firerat etaC 

4 ^ ! r?! L ? -(ii. tow ) qaod^aitui A aiatt- 

3.S7m 



rea apun^ A derctijKumeratmav/' 
tc rparinmBb evat. 4aS m« ^ Jlllif , 



iprcfio pirucularam & A a »^ 
Bb = .57» m mv — • % ideo^ieno- 



in na- 

}.\7 m 



iaux paiticalas 

ve polnicnt««xi**mir — —9 

Eft antem Vis Ellaftica prior ad vii. 
liifticam novam iavend at partinm interVM- 



la»fiTeittw«K f-^fjtyT 



adm«» 



fiTeaiB— .fraV 



ad i.Ei^ f CK- 



crfiu oqv» Tclociiatii ibper priofcm «GiiBiar 

N> tempw qao novam incervallitm iiitfwpof> 

ticulas dercrnieretur pcr hanc celeritaieai 

. am ,3''7m 

«, erit — X t — .f7x \/ ,iiamteiii- 

n I 

pr.; a quo ^rius intcrvallum m a defctibc- 

bacur vclocitate m debct ci-x nlud 

tempm dirc^t^^ ut intervalla m d & m u x i 

-r.fyi ^ — & mvcisi ut velociiatet 

m & M. DetiiqQe, fabtangem Logariibiiucm 
qux de(ignabarar per / in caln pnore , eft ia - 



ifto 



, cum cnim. defignet Telodiatco^ 
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quo imerrallam partti 
r(l direL'^^ ut vu ciaflira Sc at 
benv crg«haKpfop<mioj cft 

•; 5' 
SSCUND. l— .57*^' 
Sect.VIII. 



Pro p. 

xLvn. 

T H p c a. 
XXXVII. 




3.57« 



nt / ad — . 
n 

la leni^M cfgo fiipn inventis loco m 
u i koo « poaatnr — x t 

N 



?.T7ai , . 
} iooo * pooatnr — , & 

cempoi quo puiiAain B eebntMett * 
^oinc» tnvetHcmr ( liibdituendo hgc valo- 

.T7m ,?57it am 

XV^ = — XI— 

* mt m 



ffet m 



3.571» 



M7 



m«* 

J 57 w 



Db Mo vaifjrmiier gcmcam ab £)atorio* leiapoie rcs priorem ceicritaieat m acdptcac j Naoi 
<m r.nit. 'l''^ interrallam parttoiMlMi aiiftri|itpr j iacrementtun celeritantvad emomnef pa^ 
TuUOK* _tx jt.^aa ... .... .i.a;.. «, 1 1 ■■■■ t«- liculas \ j,rimj propagari poteddato tcmpo. 

re>ad quas co tplo tKitipore celcritas m ^ro- 
pipta iNnt ( ba|dce ao ). Inicreaver^ 
nwliirmiter [tr^gata foiflet vctocitos pri> 
llioa mabultimit particulis quae tam iiUce* 
pcrant ad toti^^cm ulteriorc». i>i luquerue- 
ceifive poit xqaaita tempora vclocitos ci». 
fiM » midem fofmabaiuar portioo» ^ me» 
dii Elaflici , zqujli t^jmero partiUm con« 
ftaatcs, qus iuwcefiivas iU->it celetitates ha- 
bdom t {lortio proxiina punub A u!ti> 
mam ceieritaiem habebic, ftcimdapeiMh 
ctmam , dc fic dciocept. 

xt. Hinc , n mcdium Elafttaim Drgear 
nr per rucceflivof velociaKif gradw, impii» 
mi poteft ei« partibm ▼dorirwiatif magiM 

ut fendbilitiT in aur.^ ag.u neC CamBO ekci* 
tettu n fTK-dn illallici parribattenfibil 1 ea» 
vibraJo quae juxta n. 1 1 . naTceretur fi fimal 
& lcmel cora illa velocitas ipfi imjinmere- 
titrj hinc intcUigititr diMereotta inter 
acrem Ibnum generaotem, aerem ronum 
propagantem > 6t aerem veamm defiezeii* 
•em ) 6 magna velociiat panicabraSrip im* 
primatur , particula ipG pr. xinu tren-.orct 
ijliapitt fiiqae paii|^htm lonorum } fi veioct- 
Ms miaor eiciMiurquM condans maneM nao 
pcr grados augcatur aer «niformicer trans- 
fcrtur & fii vcntus > fed fi ab exigui veioci- 
tate ad magnam a(rurg«tur > aent pariicalar 
iiicccfivoiiilm gradus rect{w»i(> 9n ^tiafin- 
gab vdodtM accepta eft exigua liemor m 
lenllbilci non excitanturin paxiiculisacreis > 
qux veiocita(cffi illammagoam foiiupicote» 
& ad aoiem defefcotn AaAciooeM fiMt* 
preducunt. 

15. Si atuem veiocitaa nova minorfit ve> 
loct(ate pf«cedeote> eodem modo conftabii 
quod decremcRtum illad velocitatit eodcn» 
tempore ad proximum purxftum tranfibit 
quo praecedens vclocitaiis gradus ab eo ac- 
qoifitus fuerat) & ad (iiccefiva panda iiiiiiem 
criam temporibut perveniet qaibus priofem 
cclerttatem ncquifiverant , iiro Ibluiiopcr 
coiidrudionem Problemaiis ipfiut producUi 
Logarithraica ultra pandnm F 
ieft> eadenwjueobtincbuncur ac prtus. 

14. Quibos poGtB imeliisitar efiiedut vi> 
br viontt fibne llemi &l retwanttt in aSicni* 

i"'- Ciifus. Dividiitur tcnipus c]u5 reditusin 
paitc» xqu4ies ^oam minimat ^ ^ duraute 



Ideoqoe tempos a y/" 



?.t7» 



qoo in pnece- 



ilcnti calitpnaAum Bao^iurebateeleriiatem 
M> eftad ccmpot qoo in heccaliracqaint ce- 

3.?7r» 

leritarem ut 1 ad t — . j 7^ v/" i fcd 

haec ratio> exidentc in quaniitatc minimlat 
ruppofitio fert> eft fere aqualttutit. QiMrC 
oova celeriCM> five exceiTus novae celeritatit 
liipra pr«cedra(em> propn^abirur adpun- 
ftum proximum medii el.jfli i co-lem tem- 
peris iniervallo quo praccdcns celerititit 
fiadm tn eo pando genitut iuerac« ideo- 
que c(i;i.Ti j 1 pun^a fuoccfira iiifdMB teBV 
poribus ptrveiiiet. 

zt. Si per datam aliquod tcmpos pri- 
nuun pumSum A medii Eladici conllanti 
cdirntate m (aerit motum , poftea urgea- 
tur majori c(.'lcr't:re m n rfur.ii;tc ae- 
qnalt temporc , omncs patticulx quae pri- 
nam eeleriiaccm m lti(cepefanr> altero ifto 
icmporc crlcritatem novam m + " '"f^"'- 
pieotj, idteratotidem paxucuiB uUctio-. 
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fuit ficut tcmpon ^ttil>itf daraotibus &a- 



flngull tempoiis parte, fibne velocitas 
iinjti.rtnis nianere ceofieatur. Prinu velo- 
citMj »1 cenum oancinm paniiim dato 
•0 cempoffc oommttucabirar <fu paraum 
numcrus dicatur N j altc: o inlbnti fecunda 
velocuat eidem partium oumcro N com- 
■cabitBr dum prima velocitu ad to- 
particulas ultcriores N pervcniet , 
CCrtio inllanti primus partium mimenii 
H ttrtiam vclocititem habalMCj «knior 
munerai N frniniiam velociiatem , nimio- 
m N adhne llttnior primam ■, hinc ergo 
fi fibra dimidiam vibraiioricm ab(blverit) 
boc til ulua ttatuni ioum nacuralem 4x0- 
ccderit qaaoium poceft, ciwt ia aSre 
tetidem fiicccffivx ponione* , qme particu- 
Im mfflcro N continebunt , quot iuccel- 
fivs velocttatet crum geoiiae , & jpanicate 
Rmoiiffimg jtfibri primamccleiHBtiign- 
dam hidKbum , proximae fibr« oltimam > 
mtdix vt Tj incJLum, quj maximttiedidimi- 
nutioDcs imcrrallonun correrpondebaoi ii> 
Ui cdaicamm |radilMe » oi fiht auoimBtam 
in paniculii X hbri remotimmis , quam in 
p4;ticalb ipfi ptoximis , maximxin mediis. 

Acgredicnte fibrijeadem omnino Lexob* 
ierTawtur» mliqaod panei acris fibnepro- 
aiiaa icir6 movebuntur & compreirionei 
ia dthiaaoiiei muidbuinur , dum in portio- 
ocs ukeriorct medii celeritatcs primo te- 
ceptc propaganrar * ideoqae lou vibratio- 
nj aL;oi>i:a numerus p^rticul;irum a£;ita- 
larum uU|ylas erit c^quem tu diiuidia vt- 
l»r<itione notjveramus , pars dimidia rcmo* 
doreil plau^ aqu.iiit illi dc qui primo ao 
timi cll Sc fimiliter conllituta , pars citerior 
vcr6 nrgutivain cclcritatem obtinebic Sc 
dilatationem ; ejus ciicrioiii partii portto 
lanioriffima i fibrl prtmiim oeleritaiia fibia 

rcgrfJitntisgr.iJL,,.! I-..iI)cbir, & poriiofibOi 
proMina uhiuiuiu (quiv tcn iictope) « mTiKi 
pordo mediuni , lioc e(l retfocedm «I ipril 
ccleritatc qui ircdium ulteriorii partii pro- 
cedit ic dilataiiones tUii celeritatibui ne-< 
gativii corrcfpondcbum , idcoqtie ininedio 
iliiw |)cokims poniooie maxima crit dila- 
tatio « tc man imu i regrcflbi. 

O/itr. Qooi fi fingula tcmpufca- 
iit quibus duraiuibus velocitas fibraituii- 
fiirmii fiadrar « cqualia non fint , eidem ra- 
done tmeTligentur efiiedai fibrae in partes 
laedii , nifi quod portionei medii quae lln- 
gulis luccdnvi!; velocitatii gradibtti gaa- 
deocooo iutt«)ti4ki« A4(.f«v aobM/) 



Dk Mo- 

gulae lUx vclocicatn iofibri pcrmaolcioot. j0 Coft- 

j»*. C^«r. Quamfii a«tcm fibra veU>- pQr^i>K^^ 
citai noUo lempafcalo a«<cfmii nuneat . ^ ' 

fcd continuo acccleretur, eodtm r;ni-n 
modo fibra agct in meiliaffl ac li revera vilo- 6 t.CL'> 0. 
cttas ejui creiceret per btorraUa tem, o- Sect.VUL 
rii , & di)r;ui:e tempufculo quam minimuPAOP. 
( ied tinito ) uniiormis mancret ; idque'XLVII. 
pfoptcrea qood InCWTal o ioKr piirticu as T h r o k. 
medii funt finitx quanticatei uoBverfr iofi' XXXVU» 
nit^ parva, n am per tiOC 4> T' imUoi morai 
ex pundo A In putKluin B tr.innrc potcft , 
oifi pundum A proceilerit finiii quun.uli- 
«Bmqaeqoantitate » ideeqae > nifi fibra qott 
urget puncflum A vclo:itattm finitnm in 
eogeneraverit (uticti H/^othelis 1'roble- 
natb aot.9. ) s Hn retiocmio pwidam B 
lion (entiet tncremema velociiatif puiidi 
A , nifi pollquam incrementam finitamve- 
locitatis in eo gcnitum ij r.t u-r. 5- Sc 

10. ). £rgo fibra agit in mi.dtum quafi 
fingulo tcmpulculo ( xqaaii vd iiwquali ) 
CjLi vcloiitas U;.ifor.-iis pirRi:ii:Vt ^ In- 
teiligiti;r ergo effeClus vibrattonis fibraia 
aerem per primum St iecunduin caittmba«! 
jufce di iiionllrauonit. Q. L. I. 

zf. Totum Hutem (patium cujus p.irticiite 
conimotx fueium durante integra filux vi- 
bntione k NrwToKO pirifiii vocauir i & & 
eibratioae abCbtatl Mra qoiefceret > Iktnm 
p-jr ulterius prop.i?:iretur "'lle i.iul;us , N-im 
loms ille pullus (, mumento quu abkolvitur 
vibtatto') divifi» iwelligBCW in ponicnet 
totidem qooc cemporii intervalla in vibra» 
tionit duTMione fiicrunt alTumpta , qastein- ' 
pons tmervalla facilitatis er^oaequulia tup- 
ponantur» fingula pot do medii eam velodta- 
tyi habebitquam habmt chorda io mnineit> 

toipfi retpondc:!!!, ultimi poTtio five remo- 
lilEroii4 fii>ra cam habcbit cclentateni quam 
flica haboerac primo inllanii-» penuliima 
aortio eam celeritatem babet quam fibim 
habuit feoindo inflaini &c. ; Sequenti 
rb tcmputculo ultima portio pulfus ad 
novam portionem iibi seqaalem & ulterio- 
vem finm velochttem propagabit C hnjai 

11 . ) dum ipfa rafcipiet perultlmae portio- 
nii celerit4aem j pcnuUiir.a vci6 pontoce- 
leritatem amepaMdtimz J<c. poAea 
tfro ccmporit interraUo ad altcram o»* 
vam portionem ulteriorem prima celei»- 
taa propagabitur j & fevunda ct.iefitas 
ia umk psnwttS.aort iliim mliitf jfeue- 

B b b * n- 
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??0 PMILOSOPHIJE NaTURALIS 

r. J>: r ur , ficque deinospt : novm erg* imUfa Mth w ipw i fci » ftai pvoportioiMlia} l 

rorm.tI)itur pl ;ne iimilis i-riori atqualitcr cx- par;ium «xtmpreiTarutn fingulir tempulcuHi 

teiuus , xqu.tli ceifri(.ite in tingaiis parubus diverlit luac lUtttemptirculu proportionakt 

don.u..i ( :cm ut dixi confidcratione pur- (fi. 19. hnpUcn )idto^ totis Tibrmtionqm 

liam drcuinquiitiv pofitariua fcmfue coii> ** "»P*"*'^ f ^fr*"^-'— j lcd in finguU vt- 

(iJeTando qujui de iKirtibai ia Itnea rdAt lmuoaetoiiilemtempalcdaail!iaiptM lunt, 

)K>.i.i3 uiu.i ngcirtur ). crgo totu» numt rus (^artiLtm qus finguJum 

Lc- Ip-e^iotemptiinnipuiriiipenirusquicrr pu^liuB coafHtuuot e(l pcoponionalii tcmp<>> 

cit qiiauio in tecuihlam t tui nanfnt li nu.la ri vibrationii . Scd ditfaada ad qoam perve- 

n v.i ch rdx rtgiMtiotu. redat, nam cck-rit/is oit pulliit (cmpcs numero partiumprOo 

po/>ie<Jw pulliit (jua: fibne proxim.1- cft loo- ponionalii. Ideo<]uedilUinia adquam per< 

oefii^adiwiaBttmpoiUonestfiiB&dam »»' venit paHiieeft tempori vibnKicnis propor- 

TBt paUiu faffmaiaik iodcclariut ejm 900- tionalii > (odfMlociimpattiireftrdilliiatia ad 

uom% ffl>r»4>soxiin»c(laltiaKi ibim «cleH'' quam pcrvcimdiijfiipenemput i}uc ad eai» 



tas qux in hac Hyp. e(l quies , ted ubipaUi» 
iiic undui totu* lornucus c(| , ccliwim poni*> 
nii puliii»4|QC fibr« proitau cm ad ioitiim' 

lecundi pulfus efl tr.Tn/l4t.i & per oti^.nn par- 
ICi pal>us primi iuccctfiv<^ uaatiit> idcoque 
tn quiete eas conftitnit.in qolk pemanli»- 
MM oalli luccedcnm aoiri ag i tariqfi 

X7- Quid fi. eboida- nofvam iribrati»- 
nem -facint , ut cvenit, RcflitiKtur primus 
pullus asquaJis pracedemi qualilcomque tit 
tfia vibrationii vclocitas initialii) nam 
diviii.iiur totius vibnitionis hujulco tcm- 
pus in totidera partrs axjuaies partibus in 
famicmpus pNinx vibrationiidivtramfue- 
fmf.quod fiert poicft cum vibrattoQa fiat 
ifbdhrcnz, i<(xpaltc«tcmporis aBquatnevam 
iis qnx in praccetlerjti vibratione anum jtse 
£ierunt>,t)aio aurrm temporc nuinerui par- 
ricaljnun compreirirurn e(l femper idcm 
qu.ilif umque (it vcl<xiias ( d. 1 9. hujulcc ). 
£rt; ) liquidcm (inguio inlKinti d^to toiidem 

Sartt^s comprimuntur , lotidemque fimt in> 
antia data in vibratiaaibw JUbduooii, 
paUus ad tetidem ponicalar ia< ^ilmt-n- 
PMiione libcbrond 



dilbintiam pervcmt , ei<go ca vdocitas eit 
Goaftam.EMoineodeminediooiaiie» potlim 
Ibmvqi^cloces j Quod de (ao»per opcii^ 

menta yerum ef!e demonftravir DfHutmutk 
ly. Qtt6d fi meiium diverfum fit > ve* 
lodtatet puifoum erom invers^ in ntione 
litbdttplicati denfitatis 9i dircdd in ratio- 
ne inbdfiplica !• vii Elaflicc, quippe ( n. 
17. hujutce ) deprehcndimas quadratuni 
temporit quo cclciiim pon^ tranlit ia 
i*if-M: B 

pun<;lum jB etfe dcfigrHmc A E 

panicuUrum intervalM & /vi cLifticl , & 
am6rnuicr pfeecdere motom iir pnlla ab* 

uul particall ad (iEqurntem, fumantureiw 
go totidem portes iautroque medioj icni- 
poirm k priaiii od lik 
A B 

pemtnmeiitm ( ncgiedi 

quao:irate conlianti |.f 7.) edita>ver& 

puiliis cft dircrt<* iit f[i.itium quod occupjnt 
illxoriuies particuiac & invcrs^ ni (empus 
quibus moros I prtmt ad iiliimam inaBtf 

4^iamTcr6qaod «oo^Nim tlla pararols 

.« <:J -l«4.^m «if^ ;m«llL ** •oridem.cll « iairrvallom A B 




g uor ( cum NcwTONo ) dillantia>ad quam 

pul u'; o.tJnilimr divifa pcr tcropus quo 

Kltui *U cam dillaniiam pcryenit , dico 
iliii tn eodem^mrdio efle omnet nqai* 
vefo is qu^rcrTique (It fibrx pullum pro- 
ducenris viiu^itio : Id jjm liquet dt; vibra- 
tionibus Ifo hronii in quibmtempere unioi 
yibrationii ad totidcm partcs paUi» pro» 
pg^nir , ideo<|ue aBqoale fpaaom aaipuli 
fmp repfrcurrit, poftca vcrb-idcm pat>at 
firili er propagaiur , Ced id pariccr vetam 
etf de Vibr itiontbus Eterochicilii}-DividatK 
turrnim inarquaiia vibrationumtempora in 
(otidcm Buioque tempuitMla niiaiau ^u» 



partirul.irum eA- invem^ ut dcnfitas tncdii. 
(rcm connderando ut in n. ij.hojutce } 
ergo vcl^cii is polliit efl inven^ in rarionC 
liibdupiicaiA doifitmia amdiij &.dirr^ is 
ratknc liAdaplicati ?it Elallicta ( qoo4 
Pr p. XLVni. ftatuitN»UTo t O- 

;o. His de coto puliu di^lis, nun; dc mo- 
luGngQlsi panivulK pollilt' b(' rvaiK^um t^, 
in fing i'a ; nrticuliomn. » v( loiiia.is fucccl^ 
iivos gradus ^uos bal;u.t ^tiau pazucuLi Ai 
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fndnd»tii tauiUadeiB teo^i* iu tk pac- 
dcvti- danrc > qtumitmiBcapiitKaii A j 

hoc cum di i fimme quod tardius 1« Tclo- 
citaiisgradus lu cipiat i)u«nn pwuuia Aj Sc 
qmdtni «6 tardiui qu& A Cii tctnoiiordl} 
CjJui Divid^rar, iitpfitti>Ttbr«ioni« 
tcmpus in trmi^uiculn, fic duraiite ono tcm- 
puiculo c^uabitis maaere ccnicanir veloci- 
lii iinprcflapitrticu)^ Aj fiu|ainai fiDgdo 
• tcmpolciilD TelocitMem ad Tipnti \imwmm 
pcrvenire, & ipectcmQi fpfi K^im monim 
^ucm ic*' par:i«uia k pundo A hjlctpictj 
fwpMfcioula dicatitrX * rilc particula X 
motum pufH^U A noa fnlcrpii nifi poll Dorem 
particulas aiiteccdeate» , tum ipfa particul» 
X motum pur)Ai A fafpicit & uniformiier 
«M» comovetur diiraimreliyioMiiipulci»' 
lo>niie ex Hjpothefi mnator cdrriiu pao- 
Ai A > imerea tamen nnifcrfnii manetccfc- 
riiai pundti X doDtrc nova ea celeriiai ad ip- 
lam pervcaire potocrii > hoc cft ycftjww 
fbcccfliv^ pervcnii ad panicalai nOTCm a0> 
teccdentes > lcd nova hxc cclcritm per 
Vcm pariicalas autcccdeixes pjrii ulam X 
Mopagatac codcm tempore quo pnma cc- 
fttiTat per caliicm noTcm paiticiilafl pfOpa- 
gata fuerat i ergopriou celeritananii diu- 
lius pcrmaoet in particuli X ^aaiit^ lardiks 
cam receperat, ergoeaprimacelcritmiam> 
diii durat in pariicall X quamdiiidanfcni 
tn pari icull yf j caiDiqac idcm de fingul» lOc- 
ceffivis raoifbus puo^U A dici ^ cffii , hinc 
^Hdibec particttla X ipiilEHium habet no- 
ttaacMtticala Ajuinqaod imdtailacai»' 
dptac m dcfinat. Ineoquc fiiam n.amreflum 
•ft inbor Cmiu, rpaiia a pariicalis /I dC X de- 
finpta «)aj|ia £jr«4c fimilhcr dcicripia. 

C«yMr. ' OMk i.ff n^ food flimai poi»- 
Ai /f atc]ua'jilif n n ro neat duramir finsulo 
tempulfuk> I velo:r us <am- n ii.cr.9i\aE 
foxith X ( luai .iix ifi fu.t iinguii tcm- 
poli^ qiMm mmimipwtdamifacqaifivc- 
rit , ut li(}U' T c)> rcttio i.alu n ta> 24, idto- 
•uc (lurdum X .uuitiit veloitaKS corrc- 
^on^^rrtcr vfltKiarflmi' panAi A iiunptii 
Mr fa tus > (cd qaonSim ifim prinaim pun 
aam A '1 atiutr fini nm detrii|^rit , »g re 
ioC'P'l m punAum proxim im > talius illi 
quanun-.pin i imcit gt drbtni > i<ico«|ue 
Phyn. i nMi , hinc FhTlird pantcda Xft 
pariicula A tofJcmniotuj hib^b-jnr. 

Ptr n rdrii rib<-i-r Ipatij atqualia & fimr- 
Iia> C-ai.ip* abtetfrx curic u^.i vi^ rejt» 
JciUim umfM» ^iiodiii.iii0 punUura A laQ- 



?8i 



Teior , & qa« ordioat» icfti^eaicm oor- De Mo- 
fcrpondcotei vdodtitec) & iltTfdaior axis ^ CoiL- 

cunraeio partes quamrr.irim-is fcd fiuiias, eri- pQ«|;]i^ 
gaiuurque ordinatz , tlltE re^nelisntabonc . * 
Teiodtwcs aequabiles punA JTinitiefiiigali ^IBBR 
tempulculi , dc Paraiiclt^rammaia concen- SLCUi)D. 
ta fnb ordiuara 6c portioncaxis reiponden-Sicr.VIlL' 
le rcprxfcntabuiu ipatia k pundo A^defcri-P R o P. 
ptaj arex verd mixtiliaex inter eaidem or- XLYII> 
dinatat eaf3em axit poniimet 8e attui car- T n ■ei. 
vicorriprehenf» rcprzlcTitjbunt fpaiia cor- XXXVH} 
rcfpondentia u [.undlo A delcripu, iedqaan- 
doportionesasil fiim quaniminim», fimi^ 
nue omninm eorum ParalleiOgrammataBi 
& artamm mixtilinearmn corrclponden- 
tium proKqualibus habcnt Jr. lirgo fpatta.i 
pjarciailii A ScX dclcripta (itat afaliadc 
mnlitcr ddcilpta fidtem cjoim jpvoxtm^. 

5 1 . Ideo unHfcrroiier motus fibrx propa- 
gatur trans pariicaias medii } lingalae rer& 
cjus particulz lucceifiT^monim fibrae Itifrt- 
piunl & ejus ad idlar moventur, fed in fibrt 
Elaiticl vires fum lcropcr properticnaKs di-> 
naniiz fibrse a pun^omcdio motus iui , ut 
pet ckpef imcma tonSbUt & iliarom Tirinn 
'«ftio KolSiiliicr nen nibamr pcr icfiftciH 
ti.mi acris , proptCf CJU ririiaiem, ncc per 
cjus elatcriuffl qaiariUM indc Ifibrl aiir da- 
tar qui ftti cqoaliicr prcmit > idco fibm 
claltica ac per cedeqaeni panrculz ipfin 
medii movenrar (ecundum Legem Irep. 
X>:XY1II. Lib. 1. Scdc.i<iemeftLex mo- 
tus Pcnduli in Cycierde cl<. itlantis I'rop. LI. 
Itb. L Ergo PoAifli/ per fiuidum fwfagtiit 
fngul* farittul* motu riftfrciO LrciiJJ.mo 
tumtf & ftinmm MteltrMtitr Jrnntr O rt- 
utnbmmfnUgi^^^kmis Ftndmli Q.E D. 

jt. Stmtanr icmpos qaodvis , (imulque 
illud inervallum imcr paniculas pulius , 
qu d tale fflutto ten.p! ri,- . (TL.mpio moius 
fibic jiprimj|*|Kirtiaiiicjnstntcrvalii adal- 
timam pcrTcmat. Diro , <|a«d tcmpw 
lud erit ad totum vibr^tionis trmnus ut 
iilod inicrvalium ad toiiu* puliut lcnt;itu- 
di em i Krt cft ovidinifiira rx pmeo- 
drniibufj n.im tfim moras rr«»p9grrar tn 
pdfu unifcrmiter qaali'.rumt|uc tii celesi- 
I. s , hoc eft , tnm ad toii.l m p.irii ulas 
dato temporc pervcniat , manti (lum eil 
^nod fi n«ft tnam vibnti^^mt tcfrpas > 
five totum leirptis quo pu! 'ur fcrmstcr ?d 
omncs paitirtt*.is ci,.e pulium 1 oailiiuum > 
il4 pcrdo quwis e /.i- remporif dtfniB' raai 
pariirul irum qux tl (-mporisportione rro- 
tuni ic\.c^ciuuu fihb 9 )}.Ut 
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Philosophi.« Naturalis 

Dj7 Mo- ^^t mclius bontm c«m Nemtonianis ncxia pateatj hic 

TuboR- PiOpofilioois XLIX. dcmonftradoHMIl «C 

XLVU. dcliimpcam > quamvis vix divcrfii fit 4b iisqiaae in ip« 
PORUM- Texta icguntur> 8c i*. quidem> fitPS Ipaiium quod fibra 
LinBH uni vibratione cunJo pcrcurrit , ex cjus mcdio O ai ceritr» 
SbcUND» dctcribatar ciicolos ? KSk cjus drcamierentia repneretuct toium 
SrcT. VUL vibracioDis ex tta fic ledini conpoSos Mmpai , panei Cjoi drcouH 
P n c- P. ffrentix ut K H rcprailcntabunt lem^-ora quibui fibra pcr fpa- 
XCjVH. tium correlbondens N L movebicur ; U L , K N reprxietuabunt 
Trbo«> vdodtaics fibfs to pafla»N& L, & H L— < KN ?docitMnai 
^vjpfll. tncremenca vel decremaili > adioni ehterii ilbrae proponicna* 

lia , bxc omnia pacettt ex PropoH XXX /IIL Sc LL Lib. L 
z». Sit B C longicudo pullus , Sc dicatur V radius circali 

oafoi drcumferentis aiia loagitado B C afualii ibrctf dico 

qmd vb fiaturaliichtafii msdtt ecii ad vim aoeeleratttoflm flbn 

Bt V — K N ad H L — K N. 

Sint eoim duo punda E & G in fiio nanu-ali fitu in medio 

daftioo > qmi pcft aliquod tempui in locis * Hc y occurraut , luf- 
. cep<o ncmpe mota fibrc (eciuidum L(<;e; a uobis expoiitas > 

fitiguU '.toifim eamdcm motum ac nbrj hdbebunt , ideoque fi 

fiimptuin fu.-rit £ i =: P L eric P H tcmpus l iapliun i momcnioquo 

poodum £ muam fibne iiUcepii Hl crit H L ejm velccitju in < > 

pariter fit G v =: PN erit P K tempui elapfom I momrtto qoo 

G motum fiLira: rjr.epit, & crit K N e;ui vclocitus in fini 

ver6 £ & G puccU proxima ; comprelfio Ipatii £ G ubi ia i y 

pervcjiit oritur cx eo qood plus pro- 

celft i quam v> iiaqae diminutio cjus 

(patii erit xquatii (patio LN, ideoque i y 

crit cqualit £ G — L N , uiqae Tifm 
' quiboi argc. tur punda lucdiij eornm 

denfitatt t\\ ; lojurtiooalii > vii toca 

qi.i uri;ctur ^undum y cfl ad cam qui 

urgebatur pun<Uam G ( qus crat vis 

iMnifilii elaufii)iinrefliiw(patiamiy 




adEGftaat 



EG — LN^^^EG* ®^ 




eftLN •dKHneTM adradiamPO, 

& cum K H licficijcc irtrrvallum tcm- 
poris quo {>u!!us a piiiido £ ud pun- 
€baxti G pi rvonit , c(l ( ptr n. jz. ) K H ad EG m 
ftrentij P K S k «d fiC , five ut TO ad V\ Ergo cx m)UO eft 
L N siJ £ G ut I M ad K convcrtcndo £G — LNadEG 

ut V- I M ad V idcoquc ^'^ ^ ^ : .^L : -1, 

ac por ccr.lv 4]u(.ii:> v.s totj ur^ci.4r ^uuCtuiu y cU <iU viiuoaiu- 

I , -. ' ' 

ra.cm cL t:rii ut — ■ ad — . 

V — 1 M V 

Vis illa tota qui urgciur purxium y cll vts natnralis Daierii 

ncdii cui liiperaddica rU cota .vis motrix fibraiquB ud id puudium 

pciveoitt er^o diviiKnrio iSc reduccndo ad commuiicm dcnt. tiii- 

Ratorem , Vu moirix fih»a in pandoN , eft ad vini natur«Um 

claicrii ut I M aJ V — 1 M « five iovertende> Vii naturalis ela 

terii » vim touuii motriccm fibw ia paado N iit V I M 
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Prihcipia Mathimatica. 38? 

Cwtl. Hinc paiet quod numerus pulfuum propagatorum idcm XteMi» 
fit com numero vibrationum corporit tremuli, neque mu]ti-^C(>>^ 
plicatiir in eorum piogrefla. Nam lineola phyfica< quampri- 
mum ad locum fuum primum redierit|'(*> qoidcet; '^quesEcuKD. 
deincepa movebitur» nifi vel ab impetu corpom tKeiiiuti« velsBcr.vii].- 
ab impctu pulfuum cjui a oorpore tremulo propagantur, motu^*®^ 
novo cieatur. (^uicfcet igitur quamprimum pulfus a corpore th i o s. 
tremulo uropagari dciuiunL ^cxxyil 

P R O- 



ad I M 4 vel quia I M & K N pro fe mo- 
MO rumi poiTu;;! ubi puodbi N & L funt 
proxima e(t vis naruralis tl.iterii act vim 
lotam motricetn fibrz ut K — K N ad K 
ied vii tota mocrix ibm cft ad ? im e}as 
aeceleniiioem darante ieai|Mirculo K H 
■cK^i adHL — KN> ergoexcquo^elt 
*}$ mfj .ilfi claterii ad virn acceleriitri- 
cem hbjx ut K— KN ad HL— KN: 
<l. E. D. 

j«. In ipfb motib fibrsc initici , vis cla- 
lerii flaidi in (latu luo narurj!] e/t ad vim 
accelerairtoem £br« ut K ad H K j Nam 
iptb motui idtio fi P U (it infiaii^ par> 
«am ) ac p«r contc^eM ethmi E 1 infini- 
pjrvum nollui adhuc rno:us ad parii- 
culam proximam* G communicatur ^ for 

quc V— "KN=K; acHL — KN=:HL 
ied arcus infiniid parvus 6t tjus liuut m- 
^antur rrgo UL = HK) Ergo viielaM- 
Hi fluicU io (lam oanirali elt ad vim ac- 
celeratrioem fibrc ipio ejus motai iniiio 
at K ad H K. 

£x qaibus fluit demooAratio Fropofiuo* 
m XLIX Q. E.L 

( n ) ♦ Quiefcet , n que d.inceft mcve- 
kimr. Qttdropriir.um lineoia |>h/iica % > 
ad locm fiinm primam ladMrit» ijiliiMr 
Tcljcitatqaamcrdinaiaj m i , rempercip 
poriit ( frof. j8. lib. t. ) exttnguctur ; 5f 
tjuljcm lineolz tlen/iiHS vifquc cljfHni 
eadem erit citm denfitate & vi rlallica pariii 
E G medii qoieicrmir t idedqae qiueftet 
&c. ♦ IJ liquet tx n. 10. a fditicnij ro- 
Itrx dc Motibw in fiuido Llutiuo geoi- 
Uf. 

$16. £x hii inceiltgiiar qaoiiK><f6 per 
fftfidoaei ilodiraoai cer(rotii leiooaai» 



prodocamnr in aere pulfus qaibot ad au- 
rem cppalfi* } fit io aoliii pcfccpcio ibd a 
& cur lcni , cc iranie motu tremiUo ccr- 
poris ioacri , ftaam ceUrni. Liquei ettam 
tonoc i numcffo polliwm Qot to ciie lem» 
pore dato exciiaiuar > ptndcrc , ciim ( p«f 
cor. prop. hujus ) numrnis pblluum zqua- 
lis fit numero vibtaiionuin cx itu & re- 
ditu comi)ofit8fum quai chorda maficp 
peragit , & a^ ifto aamno toaoram di^ 
verlitas ori.itur ( jcS }. 

J17. Fatet ctiam quomcdo acris fuI-> 
fm renom uemorei in aliii corponbm 
aailoaii aw coafonamiltai creare pofim. 
Nam cfim «crii pairat ia ncrvitm mi«> 
ficum in;urrit qui vibratione.-n unam ex 
itu leditu compo&iUn abibirere <iptm 
fii , eo lempore qao pdf itt Wmm petca». 
rit lati udinem , commovctur ncrvus Sc 
olollatur per exi|uam licer Ipatium , 
rccanrcacibw oovn atqoe coofpirca^mi 
aaii pulfibui cderiiki a§iucBr fai my i 
rcddii. At fi nervw vibntioiiet fim 
fgrai leu ex iiu &: uiliru cnif ofltas per- 
ficere ncqacat quo tcmi-ore puKus acTii 
facicadinem faam ddcribit} pcffit tamca 
in partc! aliqjc! f ht^urmodi vibr; ticni- 
bus piragcii..is a) t.ii dividi , partts iiJae ^ 
^eftcQtibus divificnam punt^ t , coo* 
f laeaier ad pallBam lacarfiim lcnfim agi- 
tabanmr) «ibracionefqae liai campaUibai 
anilbnas liiieu!z uifii:eiit. Si vci6 ntr- 
vi dno prcximi in cai p;irtcf aiiquotas di« 
vidi pofixii qoB fim imer le ad ttnilimum» 
aut quod idem trt , quse vibratlcncs ifo- 
thronai peragant > & horum mivcrum 
0001 polmar iboumque cdat , r<t;rvi <'uo 
fele in psirin liui aliqoot»! vciuu divi- 
«ioK « ad Bmfawim it:<2ikJau«. Ut 
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384 Philosophi* Natoialis 

1° oIrIpROPOS ITIO XLVIII. THEOREMAXXXVra. 

B^.'r Pulfmm in fiuido elaflico proparatorum velocitates funt in ra- 
S -d KD. tione compofttii ex jubdtiplicatd ratione vis elafltc<fi dtreSle & 
S rr.VIil. jithdupHcatd ratione denfitatis inverse fi modo fiuidi vis ela- 
XLViii. fiica ejujdem condenjationi proportionalis ejje [upponatur. 

xxxviTi. Caf. I. Si media fint homogenei, paUuttm difbfids in 
htsmediis cquentur inter fe, fed motus m uno medio inten- 
fior fit! contndioncs Sc dilatationes partium analogarum 
f ") erunt ut iidem motus. Accirata quidcm non eft hix pro- 
portio. Vcramtamen nifi contradiones &. dilatationes fint val- 
dc intenfe, non crrabit fcnlibiliter , ideoque pro phyfice accu- 
rata habcri poteft. ( P ) Sunt autem vires ebftics niotrices ut 
contradioncs &dikudone8; fic velocitates partium sequalinm* 
fimul gcnitae funt ut vat», Ideoque «qaales 6c cortefoonden- 
tes pulfuum correfpoodendum piites itus & leditus, fuos per- 



«)iifdem nerri captantor partei AeM qm» 

rum fii ra:io 2 ad ? Sc atqna!itcr ten<lii]> 
tur> altcraquc pus pulletur , divideior 
niinor oervus in p.irt:s dudi , 8c major 01 

iartei iret «qoales quae fin^bt i«or- 
m ofcUlatwnrar. Nam breTier nerm 
duarum nempe putiutn, tcr ollillando 
dum nervus longior panium trium , duai 
orcillationet abiolvit ( }otf ) fre yi fn ti ofet 
in aire pullu? rxatat quorum rccurlu ner- 
vus longicr (itins quam pjf cll agiiatur; 
& cum utriulquc ntrrvi arritqne motui 
congmere oon poffint nifi fiogtilae nenro- 
rom partet altqooitc 8c cqasiet ftorfim 
olcill mtur , rr.otu? illc lonlpiraas tam in 
ncrvis qjam in acre taiidcm produjitur. 
Fs h«c qaidem in expcriiBeMit muiici* 
isk cootingfrc obfcrvarunt Jjjn. H^MIis 
OficTum in t'o\- tom. 2. paj;. ^'^fi. tt 
drirtle Arulli.a: i-i(l.iur kot 1). ^dKvrtcir 
in M nam. A -ad. iWif. an. 1701. abi 
aKa rxperimnita r;-fi*rr quB ex prat- 
i L\'s fi'-I'c pnTum txplicari; ♦ & iiide 
irt^ nioCifimi lyllcm.ttis dc tonorum pro- 
du lionc & Harmonii fundamenia deriva* 
vtt VI. De HjufM onai laad* Sagttmf 



qaod ad Praxim felictffim^ revocavic vlr 
inter emdiiorOrplieos lUnftnlEmM D. 
tmtiu*. 

(o) ♦ Emai w i'dem moius. Motts 
coim illi liint rel caufae vel cffcdus con- 
traAieni* & «fiNtationit paniom inpnffibii 

correlp nHcntium. Hx: tamctJ proportio 
accuraca non clt, fi contr^fli^ncs Bc di-- 
latationes fint valde intenfz, qacroadmo- 
dum chorda mu(ica lumil vi pttlietiir^ 
vii motrix parcicularum e}us non eft am- 
pKM proportianalit fpatiit p<r qu« debet 
moveri , & airit denfiai vi ipfius elaibcK 
proportionatit non maneti B n^nul H 
com,>rimjrur vel dilattnur aer. * Singtt- 
Ited.minutioncs interrailorum funt lu velo- 
citatet ( n. '9-) non iam:n ex eo Aqtii- 
tur co:i(ra'V' mr? ciTe iv. v.! >:i; irrs , ( hanc 
vtro ca:uiJi & reliquos drmon lr viintu n. 
zy. additionie de inot* fiuid. cl. ) 

( p ) * SNor 4a|f «I «mra tl^i.* mztn- 
m. Nam vtrea dafHvte motrtcet (iim nt 
panium analogarum (lenfttifs , hoc cH, 
datd m.tter5» r;u;.nt itace , ut conrr.'.i:lionc$ } 
& comradion^s lunt at dilatJtion'-s qns 
firtbai elaftidi act^ ooaiaAi pfodosB»- 

turj 
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Prikc!:^ia Math^maticA. ^85 

fpatia contraclionifeus 6c dilatationibus proportionalia, cum vc- Db Mp- 
locitatibus quac funt ut fpatia , fimul peragent : & propterea CoR- 
pulfus, qui tem[>ore itus & reditvks unius latitudinem fuam pro- ^lij^' 
grcdiendo confidunl^ 6c xn bca pulfuum proxime pnBcedentmm SbcunD. 
femper fuccedunt, ob flequalitacem diftantiarum, squali cum sict.viil: 
velocitate in medio utroque progredientur. xLVilr 
d/. 2, Sm pulfuum diftantix feu longitudines fmt maiores thbor. ' 
in uno medio quam in altero-, (^) ponamus quodpartes cor-XXXYIH. 
refpondcntcs fpatia latitudinibus pulfuum proportionalia fingulis 
vicibus cundo & rcdeundo dcfcribant : & ) aKqualei> erunt 
carum contrailioncs & dilatationes. Idcoque fi n\edia fmt ho- 
mogenca , aiqualcs erunt etiam vires illai elafticae motrices qui- 
ha» reciptoco motu agitantur. Materia autem hts vvibusmo- 
vendaeft ut pulfuum latitudo; & in eadem ratione eft fpatium^ 
per quod liiigulis vicibus eundo 6c rcdeundo moveri aebeat.' 
( Eftque tempus itOs 6c reditik unius in ratione compona 
ex ratione fubduplicata materiae & rationc fubduplicata fpatii, 
atque ideo ut fpatium. Pulfus autem temporibus itus & redi- 
tus unius cundo latitudincs fuas conficiunt, hoc cft, fpatia 
temporibus proportionalia percurrunt ^ 6c proptcrea funt aequi- 
vcloccs. Cajl 

tur i & vthcimet faneim» mqitaltMm fimtd flat qvonttnibi to lioe ftendo 0^1 ikp> .|»^ 

gautmfmu m «mr ( ij* iib. i. ) > boc tll, poonnr qaod PWMi med&inMB oofiefpeii- '* 

w contraAionet lc dilatationct i jdtdfw demet rfntii ntitudinibai poUinnn pnn 

cuin 'p.itia linul dcrcrifit.i (iiit ut veloci- porcioi);ilia , iifileiii nianeiitibus olcill.aio- 

tatet limul genitz > aquaUs & cornjpon- nuoi lo unu(]uo<]ue medio temponbuSf 

denut fttlfuum torrtffondetuittm fanet itut eondo & redeundo percurrant. 

reduus fuos , feu uiotus luo» ftr fpatia (r) ♦ MjttAltt erum. Si mcdia fint 

tomra£Uonii>us froportionaUa , cum veloci- homogti.e.i ,w\ \n hoc 2». calu lupponi- 

uuibiu fu« fum ut fpatia ftmul f>irjg<nti tm , vires cla^i « motricet fnnt ut par- 

^ prtf$entt faiftu qui temfure um O" w- dum correlpondcmium conirdftionet 8c- 

iam wdtmSMtut fuam frngreiiettie eemfi- dilatadonn quas prodncunt > led quia quan» 

eiuiU (31 4-) & in loca pulfuum proxime titatcs matcriaE in i>artibu? ( orrefponden- 

frmeeditmum femger fucetdunt > ob iuj'i- tibus luot ut puiiuum Ijtuudines , lcu ut 

$0Km ^«tuimnim aeqiulibiit temporibiu partittm amloganuii volumina , 8c partea 

i^ifurutrt aqttaU cum vtheinm i» mt- illz ana!og« cundo Sc red(.-undo dilatan- 

iiotmoque progndientitr. tur & con rdhuntur pcr rpatia quantita- 

(<)) fonamtu qitod fartet corrtfpondett- tibus maierix profkoriionalia ( fer hyp- ) 

ler. Quoobm ( fer i. ) ia eodem contraAiones dilaiatioocs ideoque viret 

medtohomtMteneo 8e inil palfoum iatitudi- elaftit» motrieet iB4u.ilet erant. 

ne fpaiiuin quod partes mcJii o!"ci'ljntJo ( f ) * Eflqtte t^rr.ptis itus fi" reiitus. 

dcicribunt , maneote teoaporc ofcillaiionis > Nam tcm^ui 4U0 nijicru viribus xqujlibus 

minui poteft io dKA ntioiw } Mhil. ob^ ad legmo&iliaactt feo^iuli agtciiar««iia 
Te«. I !• fCcc li-* 
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PfTILOSOPHI.?: NATtRALIS 
DeMo- Cnf. 3. In mediis igitur denfitnte 6: vi elaftica paribiw, piJ- 
TuCoR-f,^,s omnes funt aequiveloces. Quod fi medii vel dcnfiias vel 
rjuuM. ^i^ftic^ intcndatur, quoniam vis motrix in ratione vis cla- 
<j.**^*ftic«, & materia movenda in rationc denfitatis augciurj 
s' cT.viii, (*) tcmpus, quo motus iidem peragantar ac priusj augebitur 
V k o p. in fDbduplicata ratione deniitatu» ac diminuetQr tn fubdupUca- 
Tueoit' ta ratione vis elaiUcfle. £t propterea. velocitas puITuum erit ia 
?KiaVia.ratione compofita ex ratione fubdoplicata denfitatis medii in- 
verse 6c ratione fubduplicata vis elaiftics direde. O. £. Z>, 
Hsc propoTitso ulterius patebit ex conftni^ione fequenti. 

P R O- 



cempofiti ex fubduplicatl 
roatcriz & fubduplicati radiOQe ^■di(frr 
«or. 24- lih- »• )• 

( I ) Tempm quo mOHU lUtm frragatf 
lur C^^c:«Tein^niS(]aoinottls p«r x>qu;ilid ija- 
tia |jcraguntur eft ia ratioae compoliii ex 
ftbdaplicail rarione maceris movciids cti> 
rc^^ 4c fabdaplicatl ratione ris motricit 
tnvcrii { fer tor. j. frof. 14- ) idedqut 
in hoc tertio cafu ) tempus, manente fpa- 
tio dr(cripco > aagebiior in labduplicati 
ittione deafitat» , ac diminKtnr io Inb- 
4llplicatl radone vis eiifticz, & propter- 
e)l velocitas qus cft uc Ipatinm dired(i 
& temporinTcn^ , ( ob datum fpatiam per 
bjp. ) erit iiT nuione connMfiift cx ratiooe 
fubdnpltcail denfitatii memi iti?en^ , & 
rationc fabduplicail vis eladica: direfl^ \ 
fcd dacit mcdai dcolitate & vi elaliicA , 
velocf Mf paUinaii » Mcwn^oe vanetnr (pa> 
tinm , data eft , f fcr caf- t - & z.) ergb 
velocicas pollaum crit lcmpcr in ratione 
COMpofitA ex rattone fabduplicati dcnfi- 
tatis medii inven^ & raciooe fnbdaplMi- 
Id vis elafticse dired^. 

ji8. Ex hi: propo&ione patet cor fb< 
■i omais geaerit; gtvi'» & acncoij incen> 
9c feiniflni > pan ▼elocitate in aodem 
acre propagentur. Nam fbnorum divcrfi- 
tas i quoad ^nve & dciitum , k nunicro 
puUiHUn <)ui 10 aerecemporedatoexcitan- 
inr , pendec ( 3 1 ^ ) i ac ( pci hanc prop. ) 
pultiu ai^ris , fea plures feu paucioret dato 
lempore prcducantur, cidem fempcrvelo- 
citate di£«nduntur £c daco tempore dacam 
fgsmm confimnt : Ssoi to^ in Mdaft 



aere prodoAi eo intenfiorer fcDtt, imneii^ 
le tono , quo majuj cll fpatium «juod ac- 
ris particolB coDdo & redettado deicri- 
bonc date tetnpere $ nt fi cho^ flHifie» 
valltHus pulfetor , majorcs vibrationcs da- 
to tcmpore peragit , majorefque ofciU»- 
doncs pirticalanun «erii cxdiab fit fiMUi 
toccafioir perdpicar , Ucec loant tdejn ma» 
neat 8c proinde polfiiam lacitodo ac ve- 
locitas non muteniur. Cum crgo lanta 
fic velocicas Incii ot pcr atmoTphaEram io 
inftanci qnood (cnfiim propagecnr ( pr 
fthol. td frof. XCVI. lib. i. ) j Si ib- 
nus & iux codem puudio lempor» exa« 
tetitur > oii ia madiinis bellicit fljnHna 
& fragor prodncnntnr fimul , 8c fpedator 
fpatium qoo k oorpore refonante diftat , 
cempa(que quod inter luminis & (bni pcr- 
cepcionei intercedic« dimediatnr » /bei ve- 
iodtat innoteffeet. Aiqne ce modo is 
variis regionibus varia obfervata eft velo- 
citas Ibai , & in AngUi ci celericate ftr- 
ri, lUmfitdio & Hdltyo ylikm eft,qni 
pedet Londinenfes plus minut 1 141 , Pa- 
rifienfet ver& 1 070, cempore minuti umnt 
fecnndi percurrcrct. Quia ver6 dcnfitas 
9t Tis elaftica aiirii in variis tcrramm lo> 
cit } diTeififqoe ami tempcftatibnt in eo» 
dem loco mutantur, inde quoque mu:ari 
oponet fooi veiocitatem. Uiu crcditaas 
elt , obferraotibai Merftmut GifjSnd» « 
6c Academicis Fiorentiiiis« fbnnm ncqoe 
conipiratiie vento accelerari , nequc ad- 
verfo retardari ; Sed D. Dtrrham experi- 
mewii accnnt^ iottiuttitj £iUiw id efle 
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PROPOsrrio xlix. probi£ma xl 

Dtft» medii denfkau & vi elaflkd » iwvtmrt «Tt 
leeiuttem fdjimm, 

Fingamus medium ab incumbente pondere 
pro more aeris noftri comprimi ; fitque A alti- 
tudo medii homogenei , cujus pondus ada^quet 
pondus incumbens, fic cujusdfisifitas eadem fil 
cum denfitate medii compieflt> in quo puttUi 
propagantur. Conftitui autem imeUigatur pen- 
dulum, cajua longttudo inter pundum fufpen- 
fionis centmm ofcillationis fit A : dc quo 
tcmpore pendulum illud ofcillationem integram 
cx itu & redita c^mpofitam peragit , eodem 
pulfus eundo conficiet f^^atium circumferemis 
circuli radio A dcfcripti ccquale. 

Nam Aantibus qua: in pro- « 
cofidone xtviL conftru^ 
n^t » fi linea qoanris phyfica 
E F, fingulis vibtadonibiis de- 
lcribendo fpatium P5» urgea- 



_ , •••1 


0 

r\ 




rry. 







Cujufquc locis P 6c S, a vi 
elaftica (") quae ipfius pon- 
deri aequctur ; peragct haec 
vibrationes fingulas quo tempofe eadem in 
cycbtde $ cufus perunster tot» loni^diiii 
P S flsquaiis > orciUari pofiet : id adeo 
qda vin» squales jequsdia corpufi:ula per ^equa- 

( D ) * Su* i^iut fondtri uqtutur > & qux decrercat u( tp- 
fltf l|l|f i lM > 4 CSBUO O} jwii^ Imk vibntioMt finggJit oio 
H ntp — « cadein tn cycloioie > cn}us periineier «Ka l<mgitudiai 
aauaB* eft, ofcilUri poflet ; quia p^rticobe EFia hujulino' 

fii cycluide olciilantic vis m, in\ ell kni[>t-r ui diHaoua ipfio* ,,. 
4 pnodo cycloidis iofimo rcuir.edioj & inaliiliimis leuextremii ll 

^Aii cjdoidii Y^imi iffin wjpaxm , fer Cir. JV^. U. jj 

CC6 2 




9^8 PHILOSOPHIiE NATURA.LtS 
Di Mo« lia fpatia fimul impcUent. Quarc cum ofcilla' 
avGoR- tionum tcmpora ( * ) fint in fubduplicata ratb- 
^LrfiER longitudinis pendulonim> (y) 6c longitudo 
Sbguno. P^n<^uli «quetur diniidio arcui cydoidis totius ; 
Sect.viii. foret tempus vibrationis unius ad tempus ofcii- 
XLix* ^•'i^^oJ^^s penduUy cujus longitudo eft A , in fub- 
'xL^upIicata latione longitiidinis \ P S feu P 0 ad 
longitudincm A. Sed vis elaftica , qua lincola 
phyllca £G , in locis fuis extremis P, vS" exif- 
tens, urgetur, erat ( in demonftrationc propo- 
fitionis XLVii. ) ad(') ejus vim totam e|afti- 
camat HL—- ^iV ad V, hoc eft ( cum pun- 
Ihim JC jam inddatin ?) ut (■) HKad V: 6c 
(.^) vis illa lota » hoc eft pondus incumbens y- 
qoo lineola £ G comprimitur) eft ad pondus 
Hneolae ut ponderis incumbentis akitudo A ad 
( ) lineol j; longitudinem EG ; 
ideoque ex aequo , vis qua li- 
neola £G in locis fuis F & 5 
urgetur > eft ad lineoiae illius 
pondu« utHKnA ad Vx £G, 
ivcutFOxAadVV, 
X^) namHICerat ad£Gat 
I* 0 ad V. Qixue cum tem- 
pofa> quibus a^quaHa corpo- 

( X ) ♦ Sim in fubduplktt* ftihmlm' 

gitttdinis fendulorum (471. lib. i.). 

( jr ) » Ei longiiudo ftnduli tqmtur dimidio arcui cychidu totius'^ 
per cor. Prop. L. & Cor. i. Prop. LII- lil>. i . 

( 7 ) * Ad ejus vim mum tUfktm in kco £ G abi awdioa 

^uicicit , ut &c. 

( a ) * ViHK adV. Cum panAaaiKinddbinPi evanefcitKK 
Bcfii H L— KN=:HL = HK,peTcor.i.lem.VILIib- 1. 

( b ) * EirntmMina , hoc ejl, foinfaw kmmAtnt, quo Vii 
elallica tot^ p irtis E G eH in «qnilibrio Cam poQMI* C«ail<i« 
tnciue f ubi mcdium qaiefcit. 

(c)* ild Umnlm longimdinem EQ» Ctm Clllm HMdhim ho- ■ 
jn<^etieiimj cujus ahitudo cft A , fn(perhyp ') cjufdem dcnfita- , 
tis cum medit partc EG^ pondora lunt ut volumiua ^ hoccd^ ut ijj 
lincat A & K G. 'p. 
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ra persqualia fpatia impelluntur, fint (') reciproce in fubdu- DeMo- 
plicata rationc virium, erit tempus vibrationis unius, urKcnie ''^^ ^®^" 
vi illa claftica, ad tempus vibrationis , urgcnte vi ponderis, in Liber 
fubduplicata ratione V V ad ? 0 x A , atquc ( f ) idco ad icm- jjEcuND. 
pus ofcillationis penduli cujus longitudo eft A in fubduplicatasECT.viir. 
ladone V V ad PO x A, & fabdupficatl tmom FO ad A con- ^^J*^; 
jimdiin; id eft> in radone imegra* V ad A. Sedtempore yi-ttoauXL 
biationis unius ex itu & reditu compolitfle » pulfus piogrediendo 
GonBcit latitudinem fuam BC Ergo tempus, quo puUiis per- 
currit fpatium B C, ( 8 ) eft ad tempus ofcillationis unius ex itu 
& reditu compofitae , ut V ad A , id (^) eft , ut B C ad cir- 
cumferentiam circuli cujus radius cft A. Tempus autem , quo 
pulfus percurret fpatium B C, eft ad tempus quo pcrcurret lon- 
gitudincm huic circumferentia: sequalem, in ( ^*) eadcm ratione; 
ideoque tempore talis ofcillationis pulfus percunet longituduieni 
fainc circumfeientifle «qualem. £• D. 

C§roL I. Velodtas (Hilfuum ea eft, quam acquinint gravia 
sequaliter accelerato motu cadendo» & cafu fuo defcribendo di- 
midium altitudinis A. Nam tempore cafus hujus, cum velo* 
citate cadendo acquilita> pulfus percunet fpatium (' ) quod erit 

xqua< 

( e ) * Shtt rettprote in fuhditflieMd rtf* tempoi qao piilfn percnrrit QMKinin B C i 
tkme vtritm. Patet percor. 3. prop.XXl7. eft ad tempta datnm olcillationit integr» 
libri hujus. penduli cujus longitudo A , datis mcdii 

( f ) * Mqm idto «d tt m ftt &e» Pa- deafiiate & vi ela/hci datl , ell ut (^itium 
tet per co m pofit i oncm tationnm 5c ex «- B C ad dnrui peripheriaa circali ndio 

quo i quia ( ex dfrmonjhratu )tempus uniuj A dcfcripti i liquet , quod tcmpus > qoo 

vibracionis panicuiz E ¥, urgenie vi pon- puhos percurrit Ipatium B C , aut eadem 

derit ipfiu* , e(l ad tempus ofcillaiiouif celeritate percurreret datam peripheriam' 

penduU cujni lonsirado eft Aj io fubda- cirruli radio A defcripti» fore eis Ipgtiii 

pllcati ratioiie PO ad A. proportionalem. Quare tempus quo pnl- 

( g) * Ejl ad icmpij ojclllatkmit tmtMX fu» pcrcurrit fpatium BC > (.1^ aii tempu» 

6" itu & redim cotofofum j pcndali cujui oicillationis aoius ex itu £c rcditu como 

toogitado eft A. pofine pendnli rajm iongirado eft A > nt 

( h ) ♦ TJ ejl , ut B C ad (ircumffien' tf mpus quo pulfus percurrit idrm fpa- 

uam tircuii cujtu radius eji A. Nam ( in tium B C , ad tpmpus quo pcrcurrit lon* 

deinoDilr. prop. XLVIl.) erat V radius gitodincm aEqualein circumferentia drCB* 

circuli circamicreadam habentit sqoalem Ji cujw radius rft A i Ideoqae tempore' 

ihcrrvaUo BG i aode eft V od A oc BC talit oiciltationtt pu!(tit percurret longitu- 

ad circumfirentiam dicali radioi dincm hui circumkrcntix zqu.ilcm. 

cft A. ( 1 ) * Qucd erit «qtuie loti altitudini 

Ck) » b «Ida» r«riBa«. QooiwuB il(3o.1iki.j 

Cc« 9 
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De Mo. gequale tod altttudiiu A ; tdeoqoe tempore oibi]]ationis umus es' 
Tu CoR-itu& reditu compofitae pcrcurret fpatium squaOe dtcumferen- 
^Imkr drculi radio A defcripti: eft (™) enim tempus cafus ad 
SBGuvt). tempui orcillacioius ut ndfus ciiculi ad ejuCdeni ciicumfinen* 
Sjtcr.vin.tiam. 

XLfx' Coroi 2. Undc cnm altitudo illa A fit ut fiuidi vis elaflica 
rnoBi.. direde 6c dcnfitas ejufdem invers^; (" ) vclocitas pulfuum erit 
^ ^ in ratione comphofita ex inbduplicatft fitione denfiutis invers^ & 
JUbdupticat^ tatione vis elaMcdK diie^ 

FROPQSJTIO U PROB^LEMA XII. 

Invemre pulfuum dijlantias. 

Corporit» cujns tiemore pulfut exdtantiir* inveiuaiuf tia« 

merus vibrationum dato tempoie. P«r nunMtttm iUum divida- 
tur i^tium quod pulfus eodem tempore percurrere pdffili 6c 
pais mvenu C) ^ vaanM latitttdo* £. /• 



( m) * Efl mm temfiu «fl|Kr * 'ftt 

SStmiciiffm alcicudinem A ad tcmpus ofcil- 
lationis unius cx folo itu > vel iblo re- 
di(u conllantis > ut diameter drculi ad 
cjiii ctrcainfereonnB ( 47(>i i< ) • 
Mc6qae ad tempvl daplam olciUaiionit' 
unius cx icu & redito compodta; , ut ra- 
diu5 circuli ad eioi circomfereiitiam. Qtu* 
re diiB vdooMnt oniiiMmct fiac ot fft' 
da eodem tempore detcripta , puKi» ve- 
r6 proprii velociiatesequabili peripheriam 
drcoli radio A deicripti tempore oldl- 
lactooit anint ex itu 6c tedini compofi f 
fwicuifat f Sc gnt9 coBt unibrmi Tcloci» 
«atc , quam acquirere potcft cadendo pcr 
-fUniidiam aititadioem A , eodem tempore 
Mam (patium defcribac ; patet w l e cim im 
cUas pulfut & gravis ckc aequates. 

( n ) ♦ VtlocUv fulfmun erit &t. Ve- 
•locitat paliaam« v poio squalis ( fer 
•m* I. ) vdocttiii qpNm novia per dimi- 
-dtara akianllaem A camMlo aoquirant > 
efl in ractoiie lubduplicatl altitudinis iU 
.Jios A( zS. lib. 2.) i Sed altitado A me- 
dii homogcoei > cajar denfitas cadem eft 
— - EG&.- " ' 



qoiUbtio eom ejurdcm mednEOT!elaft»> 
d, aaanente denfitate eil at pondi» lea 
ut Tts ekftica diredU > & manente ri elafti- 
cl (eo poadere eft ut deoiitas inrer>^> 
miia dcofiiafl cft toomcr m pondui '«lireo 
m volnmea fen •fticodo A invcn^slc 
propterea conjundHt his rarior.itus aliitu- 
do A eft (emper in ratiorM; compoliii cx 
ratione vit elafticse dircdi & ratioQe dan> 
fitatis inverid. Quare velodtat poiruom 
erit in ratione conipofiti ex fubduplicatd 
ratione denfitatis invers^ & liMqttnMl 
ratione vis ctafticx dirc^ 

( o ) * Ertr pa/>r iniicr /ailiodlfl. Qc»' 
tiiam palfut omnes uniformi cum velod- 
cate propagantur tx dtm. Pnf. XLYlii. 
& XLIK. ) 0ciot palfinaqoalM prodnc o» 
tur in «i-Tc , qtiot ruot corporit tremuli 
vibraeiones ifochrona: ex itu <!(; rediiucotn- 
poGtae (fercor Prof. XLVIL ) ; Si fpaiium 
quod puuas ieu toiiw daio ten^orc pcr- 
currerc poifit, pfer mtocnwf Wicai ienn mj 
quaj corpiB (brtorum eodera tem^ore pcr- 
fidt > dividacur > quotus erit paltds aniufl 
latitttdo* 8cd dmo -teo* nnnciai lOvn- 
oorp» AoonB daM Mttpo> 
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Scholiim. 



DeMo- 

VU COR* 

PORUM. ■ 

LlBER 

Spc£lant propofitiones novifllmaB ad motum lucis & fonorum. Secund; 
(p) Lux enim ciim propagetur fecundum lineas rc£las> in ac-p',^'^"^* 
tione fola (per prop.xiu &. xlii. ) coniifterc ncquit. SoniPnoBu 
vero propterea quod icorporibus ttenidis oiiaittor> nihtl aliud^^'» 
lum quam aeris pulfus propagati per prop. XLiri. Gmfirxna^ 
tur id ex tremoribus quos excitant in cotporibus objedis» fimo- 
do vehementes fint & giaves , quales ibnt foni tympanofutn. 
( ) Nam tremores celeriores 6c bccviorcs diificUtus excitantur. 
Sed 6c fonos quofvis, in chordas corporibus fonoris unifonas 
impaftos, cxcitare tremorcs notiffimum eft. Confirmatur etiam 
cx velocitate fonorum. Naiu cuin pondeia fpeciBca aqu£ pla* 

via- 



tt peragit , invenltur ( pfr formulas 30J , 
$04 )> ^> ninufum churda mutica aU um- 
loniun ▼£! ad notam runlfloiniiim cui 
ftoo dac» redixatitr. CiuB enBi iobo* 
loal tffei t niw i kna^iero vibffttieiimi ifum 
corpus reionum daio lemporc abfolvit , 
peiKleac ( }08 & 3 1 1 ) > iidem coni eodem 
vibHttionam itbchrcnarum numeroprodu- 
cnmr. Notum ver6 eft fpaiium qoad U>- 
tm dato tempore delcribit ( j 1 8 )• 

Exempli amti > fi Ibnui omniam aco- 
dfiniui t qnem poffimui didingiiere» vi^ 
feradeaibiii imegris 4400 tempore nminii 
uoius ft cundi ablblutis prodacatar, & om'< 
uiam ^aviffimui vibradonibas 1 1 2 excite- 
tnr , mi D. $«NeiMr in Hillofia Aced. 
Scient. PariC an. 1700. arbicratuscft j divi- 
de fpatium ii4z. pedum Londineidiom , 
quod foow teapere minnti nniw (ecnsdi 
conficit > per numero? 1^400. & ii 3 
focceffiv^ j & quoti , videlicec di^iti z , 
14> 9i > 3^ t eront latitudines 

pulfuum , quibas foni acotiffimos ic ga- 
viifimus prodocuntur. 

( p ) * Lhx rnim cum frofagnur fectm- 
4tm Imw rt£hu t & iotcipofitis Qotponr 
hm opacb iwercipiamr » b aAiene lell » 
feu prctno; e , motote por mcdjum quod- 
libet fiuidum propagaio » cou^lere ne» 

jqits ^ [vefflo & nonii pcr 



omrte flaldum propagnta Jivcrmint a recf o 
tramite in Ipmia immoia <Sc pone &blU'- 
cnla drcomquaque diffunduntur , pir 
prop. dtatai. igittur lomen fit cor»- 

pus, nt peie moni pregreflive wvditnm ^ 
ab obftaculis reflexum Si. refraoum, mo- 
lumquc in corporibus qus inftunmat 
excitans , nece/Te ellc videtor nt k coc^ 
poribas lumboSs tenuiiEnu corpufcula 
incredibili fere velociutc quaquaverruja 
emittannir. Spatia igicur coelellia, qas 
aftronun oaunam Lox immeaii iUi cele* 
litaie pemieat , matertl qnldam ndierei 
denfiffiml , qnae radiorum lucis motumln* 
terciperetj pleiu cfle non poifiut. 

(q) 31;. * Hm trmmt t^kihm& 
brtviortt d^iliut txchamur. Corpora 
cnim majora & minus claftica majoribus 
fbni gravioris , cum quo confonare pofIin>t> 
vibratiooibcu iadJjat coocutioncur & con- 
groenter ad pnlfiwm mecmn agitantur > 
nam debct cfTc proixjrtio quzdam inter 
pulluum aeris lacuudinem & corporua 
drcnmjeAorum magnttndinem , ctvSiaf 
tcm & vim elafticam , ut fonus iis com- 
municetur ; & quo fibrv breviorts funt , 
lenuiorcs & magis tenfz , eo faciliut aa^ 
10 tooo feu bicvioribut aeris pulCbus agji^ 
tamv 9t cemreaMut* Qus oouiia pateoK 
pernotMasi7t 
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DsMo* vialis & argend vivi fint ad invicem ut i ad tjf didter, S 
Tu GoR- inercurius in Barometro aldtudinem attingit digitonim ^n^U- 
^LiBER ^^^'"^ pondus fpecificum aeris & aque pluvialis fint ad in- 
SecuND. vicem ut i ad 870 circiter: (O erunt pofidera fpecifica aeris 
Sfct.viii. 5c argenti vivi ut i ad 11 8^0. Proinde cum altituao argenti vi- 
J***^J^vi fit 30 di2;ttorum, altitudo acris uniformis, cujus pondus ac- 
Xlt * rcm noftrum ilibjcclum comprimere pofTct, erit 3 5- 67 00 digito- 
rum, feu pcdum /In^licorum 29725-. Eiic]ue haEC altitudo lila 
ipfa quam in conflrudionc fupcrioris problematis nominavimus 
A. Circuii radio 2^72; pedum defcripti {}) circumferenda eft 
pedum 18^768. £t ciim pendulum oigitos 39^ longum olcil- 
iattonem ex itu 8c reditu compofitam tempoie minutotum duo* 
rum fecundorum, ud notum eft, (<) ablolvat ; pendulum pe* 
des 3p73; ieu digitos 3 5:^700 longum (**) ofcillationem confi- 
milem tempore minutorum fecundorum i^o\ abfolvcre debcbit. 
Eoigiturtcmporc fonus progrediendoC^^conficiet pedes 186768} 
idcoque tcmpore minuti unius fecundi pcdcs 97^. 

Ca:tcrum in hoc computo nuUa liabctur ratio craflitudinis 
folidarum particularum aeris, per quam fonus utique (^) pro- 
pagatur in inftand. Oun pondus aeri^ ist ad pondus aqus ut 1 

ad 



(r) * finm») ex aeqiio& per compo- 

fltioncm rationum , pondcra ('pedfica five 
denlitatcs acris & argenti vivi ut I ad 
iityo. Sed fluidoram in fe honi(}geaeo- 
rum , ddem bili incnmbeiiuttm , Scinm- 
quiiibrio confiftentioin alritudiiiei fiint 
invers(} ut dcnfitates ( 17 ". lih. i. ) : ert 
igitur z ad iiVyo ut jo dijpt. ad alti- 
tudiaem aerit uniformii <)oi cimi 30 dl- 
^nt ai^nii vivi acquiponHcrnt & idco 
altimdo hzc e(t digitoium iif>7Co, lcu, 
dividendo pw la » pednm An^icoram 

( f) ♦ Circurnfertntia cfl ptdum t9fj6B. 
Eft enim r.idiiis iid circumJt rt-nti itTi u; i 1 < 
adyio, (ive ut Z97ti ad 18^768 qo^m 
jiroxim^. 

(■ t ) * Ahft.!r'jt. Pcndulam riiiu? lon- 
^icudo c(t pcdum farifienfium 3 ^ liiica- 
rom S I « erdUatioaem noam ex im 6c 
ledim coiwyo fittm Kmgpce nwviomii 



dnoram (ecandonnii6(blvtt(47f.filkr.)} 

& pcs LonJincnfis cft ad pedem Paritlcn- 
lcm ut 1 ) ad 16 quam proxim^ > & ita 
liuit pedet s com iioda • ^ ad Spm 
i9 9« vel 39 r qnm praiiim& 

( u ) ♦ Of iUjilmcm con/imilm terr^o- 
rt &c. Okillationum lempora lum ia 
fabdaplicatl ratione ioogitadinii pendor 

lorum ( 4 7 1- lib. I . ) , & proptf rra ut )|£ 
ad 3^6700, iia 4 ad ^uadratum noiiien 
flunnionrai (econdiDnuii f ffA ^acHmf f 9c 
peraiflo calculo tnveoimr ^ 190 1 fuw 

proxim^. 

(x) ♦ C<mficie$ fedet &t. Per Prop. 
XLIX. 

( y ) * Profagatttr in injlantl Nam 
corpus roliduni quod condcni.«ri ooii po* 
teil , dum movemr» utam fimul movtntf* 
9t ideo momi ab anp cotpoiii iiliw exo^ 
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ad 870, 6c fales fint fcrc duplo denf orcs quam aqua ; fi parii- DeMo- 
cAx acris ponantur cffe ejufdem circitcr dcrrttuus ci:m jrarii-"^" 
culis vcl aqua: vcl falium, 6c raritas aeris oviatur nb ^^1^^''^^''' ^Lig^U 
iis particularum : (') diametcr particulae acriscrit ad intervallumj^cuMD. • 
inter centra particulaTum, ut i ad p vel 10 chcitery 6c adsicT.viu; 
intervallum inter parttculaB ut i ad 8 vel Proinde ad pc pjloj'^^ 
des quos ionus tempore minuti unius iecundi juxta cal-xiL 
culum fdperiorem conficiet^.addere licet pcdcs 'l*. fcu 109 
circiter> ob craflltudinem particularum aeris: 6c fic fonua tem- 
pore minuti unius fecundi ccnficict pedes 1088 circiter. 
His adde quod vapores in aere latences» ciun fmt altcrius 

ela- 



iid ilisnBi 

infttinti. 

(z) * D/jiw.fiT pan'tc:il* aerii trit O^c. 
FingiDtur cobt duo ae<)a.ili:s 1 i)uoniin alter 
■&» pl«na> fit) aber mediocoarinaoejjii^ 
detn circicc: dcnfuatis cum aqui vcl l.ili- 
bui. Uoc mediLim contiuuum div.ium lit 
ift pamoifM ■^ialci » tetntilEtnai & icie 
flumo oontingcntet aer verfr ex hujul- 
modi ntrttculii > qux arqualtbue intenral- 
Itt 6imaAx fua. , cnnltrc. Harum narci- 
colanun diameter dicatur D t Tpatium in- 
ler Ulai in aere interoepcam St 8t idee 
incervallum inccr ccntrj jxTticul.irum ae- 
ri» S D t numerui piiftcuLirum aerii 
in noo cabi Utere tl» Sc prdnde earum 
numerus in cobo toto aereo Ni > & Jatut 
cubi NS -4- ND. SitAfoumcrui particu- 
larum altciius medii continui iii uno la' 
lere cubi> & proptereaAf 1 earum nume- 
ms tn cobo toco 1 le M D cnbi latus. 
Quia duo cuhi apqtialej fupponun:ur , crit 
HS-i-N D = M D. Si denlitasacris Gtad 
denficatem alceri <s medii concmui uc i ad 
Ai quia paribua voLimiiiibus , dciifitates 
(imc nt quantitatet materiz , qux lunt ut 
numeri particul irum magnitudinc & den- 
ficate sequalium , crit t : /1 N« : M i , Sc 

hinc x:a' — N: M, i.icoq'JC M-NA '>• 

Qaarecum Cn N S-{.N D=M D zzNDAf* 

eritS + D=D AT , «c b^jt 1> J — xL 



i:ilf Jam 



A fcioaqBalii n»! 



merot7a{»ctiifere.47=;^^ fivcr& pona- 
tatA=. iooojVelif=iioo>vel^izoo« 

erit fere AJszioi onde tliameter D foU« 
dz parricnte aSrif erit wi niMrvanam S^H 

inter ccntra particularum , ut r ad y vcl 
lo circiter; & ad incerv:iilum Sincerpar- 
ticQlas tn l ad 8 vel 9. I roinde Ipaiium 
totum quod particulz folitias in linti rc- 
(i^ti pofics occupanc > cric ad fpatium 
rcliquum quod ittervalla pjnicularum in 
eidcm laoei tenem» ut t ad 8 vel 9 cir- 
dter> & ad totam Itneam nt t ad 9 vel 
lo. Sed fi nulla haboatur ratio cra!li'u- 
dinis fi}iidarum particularum acris > Ibnus 
lineam redam pedes 979 longam lempo- 
re minuci unius fecunii dciv ribic : quare 
ciim (bnus per (pitium lotom quoil fbli- 
dA paitionlc ^rris occupant , \n iiUlantl 
propagetur> & iit 9 ad i ut liiiea pedea 
9J9 loiiga ad ipGus partem quam fiatticai» 
1« iblidc aeris oocapuiti partem tUam , 

^ cft 10» pedam draier« i4* 



pdd 
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^94 Philosopiik^-: Naturalts- 

Ds Mo ehtt-ris&c altedustoni , ( * ) vix aut rvc vix quidcm participmt iTh> 
Tu Co«.- tum ve-i quo foni prop^fn uur. His autcm quicfjcnti- 

poRUM. jjyg^ motu3 ille celerius propagabiiur jpcr foljm acrcm vcrum y 
€ idque in fiibduplicata ration^ minons materiag. Ut fi atmo^ 
SfCT.-vitt.iphaen conftet ex occem paitibus aens vett oc ona parte vapo* 
F«op.- L.(ain, motus fonorum cekrior eck in itibdupficata fatione ir 
XII.. ad ie> vel m mte ^ira ctrctter ranone 21 ad lOr quam-li pro-' 
pagaretur per undecim partes aeris veri: ideoque motus fono- 
fum fupra inventus, augendus crit in hac ratione. Quo pado» 
(bnus, tcmpore minuti unius fccund , conficict pedcs ri^i. 

Haec iti fe i^aberc debent tempore vcmo 6c autumnali , ubi 
acr per calorcm temceratum rarefcit, 6c cjus vis claftica non- 
nihil intend iur. At iiyberno tempore, ubi atr per biigus coa* 
denfatur, ejus vis elalltca remittitur» motus (bnorum tac^ 
dibr cilfe- deber in fubdiiplicaia ratione denfitatis ^ & viciflim 
sei^ivo tempore deber eife veloctbr. 

G^ndat auiem pet experimenta: quod foni temj^ore minuti 
unius lecundi eundo conficiunt pedcs Londinaifes- phjs minuc 

1141 , Pariftsnfes vero 1070. 

Cognita ronorum velocitatc innotefcunf etium intervdla pu^- 
fuum. Tiwcnit utique D. Sauveu •> factis ;i fc cxpenmcn- 
ds, quod iillula aperta, cujus longitudo c(b pedum Ponf.enfmm 
^lus minus quinque>. ibnum edit ejufdem toni cum fono ciior^ 

d» 



( a " * MH ne vix quHem pMnfri' TO. Sfd fi dtnfKas mfilii , fiV« qaaniita» 

fint m iu.,i 1 -vtit qziQ jcni ^nftgMt' miierix (iib daio vJuinine con«rniaei cx- 

mr Nam vibtHichu» i<;ir(tculuniin acrit lerts paiibus j miniianir »eJotit:ij lo;vi 

moti» I <pio Ibniif proitu;:tiur j cor.ort- augctur in lilnn r. t cic iubr'ui'lua;i 

tu* ejnflpm to i fi iW , u c< r;or bcl ( f r prop. XLVjH ). Qujr? ( in hy^. 

altcr:us t!.tterij 6: al-eriw fon: argrc atit AVu-r > vclf cit.is loni augendj cft in r4- 

nulio ruoJo «oji.i.'..ijici:i!.poiirt ("317 ). tioae IhbJuplicaii laad ii> vel io i«e- 

" «mo(p ,*f» couflet ex decem grl cmiter raticur 10 ad x.< ». & Wco 

^ntbus aer s vcij c^. udA parte yi)| o.umj lp;>titim d.ito itn.^oi'- nilnuii urtii 5 c cr- 

hu{ue pr.indc tctuiv. pcr.c! 13 aimripliarr* di diIcri|Jtuiu , ^u-j:! ctu iCtSii |t4uin , 

a.l p n luj vajjonim m a ad 1 , & ail «pge:>!ura in rsfione la ai! «r. Lll aur 

pc..da: a«iu vcii , «uUUio pondrrc va- t ra Uk 10 a.l m u. ic8S .1 1 j m:. 
^uai » ar 11 ad 10, ininatnd.i eil^uan- ( b ) * Jnt/.jji; wLin' l>. JTiiii-ijtr i» 

»'•1 iuttxia «i«r.tMfai a ratioDO 11 ad |iiftDEi& Acad» Sctniu ^«tU;. «Ik 
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qam tcmpore rrJnuti nnius fccundi (^) ccnties rccunit. DsMo- 
Sunt i''itur uulfus plus minus cciiturn in fpatio pcdum rari-^^^J^^' 
(ienftum 1070, quos fonus tcmpore mmuti iinius lecundi per- ^^3^^ 
curiic i ideoque pulfus unus occupat fpaiium pedum Parifun- ^^^^^,^^^ 
fmm n :a!i 10/?» i^l eft, duplam cirdter longitudkieni fiftuIs.SECT.viiL 
< d ) Unde verofimile eft quod latitudines pulfuum, in.onmium ^ J^^J^ 
apertarum fiftularOm ibni«» SBquentur duplis longitudinibus fi-xii. 

^tularunL ^ 

Por- 



( c ) ♦ Ccmiu refttrru > hoc tfl ce«- 
•(dSaiioiWI CX ittt & redha ccmpo- 
tempore minuti noiai fecttn^ii ablbl- 
▼it Idom B. Sauvenr in Monumeiiiii 

Acal H.irir. an. 71?. c'cill.!t:on« lOI 
Tcl 10» pru ejuiilera &lui« lono po- 
fiit. 

( d ) ♦ Unie ven^mUe cft &e. IJfm 
-Confirnii' ir «lio ex^rimenio ejuniem D. 
^mvertr , qui looo »OX <itatO invcnit 
quod f.ituU a,)eT.a « cojus .loflgituiio eft 
peduni P4ri<ieanum plas inint» 1 1 fbilBm 
cdit cjuUein loni cum fono chordat qux 
A4J oUillatio-ies iixegras temporc miiiuti 
'«niai ^iMuniii peirfiat. Unde fi <livtdaiar 
numerus 1070 pcr 14; , prodit pulfuiuniui 
latiiudo pcd. Parif. 4 ^ circiter , id eft , du- 
pla circiwr longitado fiftulr. Eft aotem 
in organis pneumaticis fiflula aperta , qux 
paict ia fuperiort & latiori cxiremo , al- 
ceii quo aiir fiflulam ingrcditur , oppoli- 
to. Si ocdadamr fiftaU^ odaviinvius 
fonat. . 

Huc ufque de fono direfto plura dixi- 
mnsi de rcfiejco paoca adjun^enda fuiit» 

Ito. Pnf. SemM perciputtr tanquam 
ex co loco proccdens cx quo quafi cen- 
tro pullus aeris propag^niur. Confta^ 
pencwii. 

jzi. Cor. I. Uinc G Conxa i eentro 
quovii A diredle propagattu in obftaco- 
lura planum fatis magnum B C incurrat , 
/8c ex A docatur ad £ C perpendicularis 
AEi prodocaraiqae ad R ot fit E H 
qualis A E j fonus rcflexus codcm fcre 
fnodo percipietur ac fi ex loco H un* 
4aim (xntro dired^ propagaretur ( 194 )• 
^12. Cor. 1. .Similiter ti Ibnns i cen- 
tro ^uoris ^itopagatai ia obftacoluai ^aod- 




libct impln^af , i quo ita reflcdtatur ut 
poft refiexionem rwlii (bni ia ccnirum 
alittd convergant j fimai reflen 
ex hoc lecaoilo ceauo prop^im 1 
tur. 

jtj. Cor. i. Unde fi radii fbnori fa« 
ds doifiad anrem appelieatm & ibai aniug 
ftnfintoaem prodacemei j A aore in di»i 

verfa centra convcrgant i locus ex quo 
fi}nus propagaiur> non bene dillinguetur. 

)i4, Si fonut prodocamr in A, & 
deinde ab ob!bru';o quovil B C ( vid» 
pg.fup. ) reflecUtur tauquam ex centro 
H propagatus auditor in loco R fonura 
diredum per A R ptopagaium percipiec 
prtmikm deinde fomtm reflexom qaafi eie 
centro H procedentem , ]'o(lquam mofu 
diredo fpatium A F > & moia refiexo Ipa- 
dom F lit defcripfit , audiet. Idem igi- 
tur Conuj au Jicfur bi<, mod& tamcn diftan- 
iiaruin A R <k A F R diirerentia tanta fit « 
fonui dircdus 6C fonus reflexus codem fcn- 
fibili momento orgaimm aadinn non 
94at j tai% fi fofloi leflexm ad aurem pcnre- 
Pdd ». 



ItK. 
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j^C? PHILOSOPHIJE NaTUHALIS 

Porro cur foni ceiTante motu coroons fonori (btim celTantt 
neque diutius andiuntur ubi longiflmie diftamns a corponbus 
fonoris» qiMumcum proxim^ abfamus, patet ex corollario pw>- 
politionis xlvii. Ubri hujus. Sed 6c cur foni in tubis ftento- 
rophonicis valde augentur, ex allat's principiis manifcfhim eft. 
• Motus enim omnis reciprocus fingulis rccurfibus a causa gene- 
rantc augeri folet. Motas autem in tubis dilatationcm fono- 
rum im^-edLcntibus, tardius amittitur 6c fortius recurrit, & 
prO|)ieica a motu novo fmgulis rccurfibus impreflb magis au- 
gctuc. Et haec funt praecipua phaenomena (bnocum« 



ntret ce tempore , quo (oni (iircdi im» 
preiEo adliac in ei perlcverat , non gemi- 
nW) frd in.enrior lamum ibniK audire- 
lU''- V rro expciicntid conftat fonos Tix 
pollc dilli gui i li flatcs quim y circiier 
l}'ilab« ifmpore irinuti uniui fecundi fuc- 
t»iRvi prodttcajitDri Sc ideo ne ronis re- 
iexcBcam diredo con(andatnr> mieretK 
rum . d aurc .i ipulJtis in crvedt-re opor» 
tet par;rm noiiiin in.nuti unius fectuidi > 
qn > tenipore fbmis defcribit fpaiium 117 
p >lvm Loniiin r^it.in circiter. Hoc igt- 
tur Ipiiio n-.inor tiTc non debct dilljn- 
tiariun A R 6c A F R differcnti.i , ut lo- 
nus refler.iit diftinfti- pcr:ipi poliit in K. 
Quoil (i anditor in A torentr , nbt fbnns 
difC(.iii$ proJui i;ur, & ipKiLj 1 z \ K quod 
fbnu^ tlrdribit ut afi ctjuruni A ^oft rc- 
fijM..,nc-n in li rcsli at , fit 1 ^7 pedum Loci- 
di .cin.im, ideoque A l£ fiji vel <54 pedum 
ctrcitcr , tifliiigi.ii poterit (o i n.'tl.'xus i 
direilc. Si pluni lin: obli icul 1 jultis in- 
irrvaliis dilKt^ > in quar Ibnus dircde of- 
iendat , is quafi rx Tariic loctf p'ttriet re- 
petititt audtetiir , ut cum in.ichiuarum bel- 
iicarum firagorcm vcl tonitru boatum cir- 
cam)edbi cdilicia vel cr ifllores rubes plu- 
rics rcfcru it. .cpc eti.im oblLi. ula (b- 
num tiircdljm n.iuant , (!uin vchcmentio- 
ri acris tremorc ccncufrn varii contre- 
■fuunt 6c aerem repercuticr.do deionrint. 

Ex itfdem prinripiis csplicjri po 
lefl tubs vocalis Uu llc^it^rci^hoiiicx cf 
iicac a ad vocem Qtttculatam in loca nu- 
kime diiUta propagandam. Snnt hQjnliii(»< 
4i nbai nriuiun^figQratim , M «pum 



A 



B 




E 








• R c 





fatis angnfbe , oblongfl: 8c intus perpolii*, 
quo fonus in ardlum coadus in iatim 
ipaiiara lcle difliindere 9c virium detri- 
raeiuutn pati prohibeatur , ac radii Ibno- 
ri in determinatnm piugam conferiiore» 
dir'i,'.intur. I- ai^reHisiit exnuterii ad con- 
cipiendum tnoium tremniam j ^no Ibaai 
predoettnr , aptl , nt fbna< hoc parciQm 
lub.:! & acris ab ipfis ;i[;it.5(i iremulo mo* 
tu muliipiicatus im^ieium majorcm acqftf* 
rat 6c longins piegrediendi viffl ' habeal. 
Optimi tubartim vocaltam figur» , Ai:'>o- 
re Clar. Job. Matikia Hafto , illa ccnic- 
tar , quT fit ex coiiveriieiie parabola: cir- 
Ca iplius axem^ orifcio exiguo tubx , quod 
0( loqu^mb (nfcipit , in iplo foro para- 
Lo'x iciiUitutc. ;HJc r. ini t.vh\ radii fb- 
nori> «altem magnam panem.. leflccluntar 
id axcra tabs parallcli ( 194. Ub. x. & 
Tkot» 3. 4r fvtMm lib» x. > Idcm Hj- 

liiu , 
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PRIKCIPIA MaTHEMATICA. 

S E C T I O IX 

De tnotu ctrcidari Jiuidorwn. 

HYPOTHESIS. 

REfifleimam* qtut mm ex defeSht lubricitatis paruttm flui- 
di, aeteris faribust proportionalem efi veiocitatif ^ 
fones fiaidi Jeparantur i^) ab itruicem. 



Dz Mo- 

TU CoR- 
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SaCT. IX. 



fut ) qtu> tnbaiii loaguMiii > fwn niniafii 

auili amplitudine , rcdd u , tubumcllipti- 
ciun oblongum parabolico ita jungit , ut 
elliptici iocus unos coiKtdac cum foco 
parabolid > ot loqaentis in altero el- 
liptici foco confljttutor \ qui ratione fit 
at ndii Ibni ab ore in tuho cUiptico ad 
Ibcwa parabolici partim dircCli ^ partim 
teflexi dirigamnr ( fer iheor. 4. iteUif- 
Ji), Sc dcinde io tuno parabo^ico^ ut mo- 
d6 di«fhun ell > progredianiur. l.imbus 
nkm , qoa pane ampliffima cri > qniqne 
ibmu emiititar > ad bmaam labiorum re- 
corvandus cfl > (^uo mim» effe^m tu'jae 
tnrbare poilit acris cxtcrni tn tubam ir- 
nentis motuc. Hxc omnia foii 8c accu- 
vatl expoiita videtj in apralaiidad Aoo* 
loris Diiienauone Pbyfioo • Matlicmauci 
de tubis ftcntoreis. 

* Tubis ftcn.oreie amn m terand» (iint 
omnet tuba mititaret aut venatoriae 6Te 
te&it (ive incurvc > exiram enim fil»lat 
<]iuTn edit tubicen conflndo airre iuter 
labium & tubae oram> in prodi^iofum 
cronptt (taamh 9t obiiwabite videtnr ca 
inftnnienn in \ Parabolft difoepare u 



mSs Cm ntftGn conren potint fit tnba 

quikm ccncava. Incrcmcntum iiaque foni 
non tam pcndere vidctur cx qu»d ib- 
nas fecnodiim axit tubee dircAionem pa- 
rallelas exeat > qniim ex eo iplc cuod in- 
dicat NiwTONU$ > nempe ex m^jtus reci- 
procationc , ita ut furm 1 tuba: eJTe dcbeat 
ut Ibnus ab uoo pariete ad alternm lepei- 
lator > extrinlccni fcmm derivando > iia 
tamcn ut nonnifi pcr ij.numeias rcflcxio- 
ncs {xfC reciprocaiioncs tor»s rmitcaiur. 

( e ) * /1b invitem- Refiflentia qnsi 
critor ex dtlcdu lubricitai's p:!rtium .lui- 
di , cie*cris paribas , rll kin, ir cjJ.ni in 
fpatiis aevjualibus , qua.umqu- fucrit mo- 
btlis vc-iociiJi } citm in omnibut Ipatiif 
«qoaiibnt idem drfiAot InMctmtfii fiipe- 
randiis !it. Fft ipit r hzc refillfnti.i , ca:- 
tcps 'i.iribus , ut fpatiom qucd oicbiJe dc^ 
fcribii , hoc cft > dato tempore , ut vet^ 
citas. Quia verd partc! ronr guse quaf fl- 
mul pari velocitite ra.vemur , icic mutno 
non attcruii- ^ capirnda hic efl vc'o.itat 
pariium reJativa > qul partct (eparantnr ab 
fnvicem. Sad de hlc lijrpochei Schftr 
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^pS .PHlLOSOPHiiE NaTURALIS 

^ct^- PROPOSITIO LI. THEOREMA XXXIX. 

LiBB« Si cylitidrits fMm infinite ki^ in fmd» umformi & infim- 
Secund. ro circa axcm poptione datum uniformi cum mnu revchatur , 
P^B^of^LL ^ ^"^^'^ impulju fiilo agatur fiitidum in orbcm , pcr[everet 
TnBOR. autcm fluidi pars unaqudeque unifo,miier in tmtu Juo ; dic9 
XXXIX. quod tempora pcriodtca partium fiuidi funt ut ipjarum dtflaa- 
• tia ab axe cyUndri. 

Sit A 'i'L cyiindrus uniformitcr circa axcm 5" in "orbcm a£hi% 
&circulis concentricis BGMyCHlVy DIO, F.KP.^c. difHn- 
guatur fluiJum in orbes cylindricos liiiuiincros conccntricos fo- 
lidos cjiirdcm craflitudinis. Et quoiiiam homogencum cft fiui- 
dum, inij-rcHiones contiguorum orbium m Tc mutuofadae crunt 
(^cr liypoilieiln ) ut (») eorum trannaiiones ab inviccm, & 
fiiperficies conugux in quibus imprefltones fium. Si impieflio 
in orbem aliqoem major eft vel minor ex parte concava qoam 
ex partc convexa; prsvalebit irapreflio Ibrtior» 6c niotum or- 
bis vei accelerabit vel tetardabitf pnnitin eandem regionem 
com ipiius motu vel in contrariam dirigitur. Proinde ut or- 
bis unuffiuifquc in motu fuo uniformiter perfcveret, debent im- 
prcfijonc» ex patte uoaque fibi inviccm ae^uaii & iicri in re- 

gionct 



( a } 5 25. * t^i eortm tranjlmmtt sb int«* 

Nl Jupirfriei ccntigum &c. Si fupcr- 
ficiw conrii;ua* nuIU veloritate rcUtivi 
intor fe n> -vercimir , aut fi cJTtnt perfe- 
iki lubrivwe , nulJa forec eartun fridio : 
at fi fuperficia Imt alperz & alia Aper 
ali;::; !:i cdat , n.tfcetur cx partium at- 
trttu icfiiUiuia , qux , d.ito temporc & 
CBierM pari^Ji , velocitati laperncieruin 
rclativat proponionalii d\ ( fcr kyp. ), 
Utde fi fupern(.ics ccnti^ux , hoinogenez 
Sc «qu.ilis ubiquc afperitatit fe fe viribus 
9tquabL>ui prw-nMnr, iSc pfanerea (iiperficiet 
ifM fupcr aliaf Su comigttu ineedaot , 
arqu-lej fim ; rcfillemfz cx attritu dato 
tcnii ore gcnitae propottionales eruot trani- 

Ittioinbni rnpctlGienni cootigmwi 



inficeaii c&m hujaiino^ tnti 
fpitia velocitatibai relativit dato tempo- 
re defcripta. iii vcr6 irdnflationrs iUs 
feu velociutcs rclativx lupetficierum C(Ni« 
ligoaruin ponamur xi)uaicsi refiflteoiisa 
ccterif poribos, emnt oi Aperfide* coo« 
tiguz quac fefe mutuo attcrunt. Quare fi 
ncc lupcificici ccmigLx, ncc earuni velo- 
cintes reiativ» fcu trannaiioaei ab iara> 
ccm aiqiianiar } rcfidciuix , ca:teris pa- 
ribus , eitmi in rationc compofiti ex ra- 
tione fupcrficierum contiguarum Sc ni-o- 
ne tranflationam ab invioom dato tempo" 
re fiidamm. Tmpreflioaet rei6 cootigao* 
rum crbium in fe mt.'tuo facht> filOC Ot 
rciillcntue ^uibui producuntur. 
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gtonet contranas. (^) Unde cum imprefTiones lunt ut contt- DbMo- 
guae fupcrficies 6c harum tranflationcs ab invicem> erunt tranf- 
lationes inveis^ ut fupcrficics , hoc eft, inxvrse ut ^"pcrficic- ^^i^^^ 
rum dillanuvT^ ab axc. Sunt autem dilicicntic moCttamsecnKD. 

anpubrium circa axcm ut \\x 
tranfl itiones applicatae ad di- 
ftantia-^j f.vc u*^ tvar.naticnes di- 
led^ ^ diiunux inversc j hoc 
eR, conjun6tis rattonibus, ut 
quadrata diftantiarum inverse. 
Quar^ fi ad inEnitae rc£lx ^ 
SAUCDEQ^ partcs nn^;ulas / 
crifrantur pcrpc»-idicula A a y . 
bL Cc, Dd, Ef, 6cc. ip- \ 
farum 6 y^, 5 5, SC y SD , ' 
SEf &c. quiiviiitis recijroce 
proportionalia , & j. cr tcrmi- 
nos per|>endicularium duci in- 

tdUganir (^) linea cuiva hyperbolica » ertuit (limms diflereii* 

ciarumy 



( b ■) ♦ Vnde cum { p«r hyp. ) orbii 
Brulijui.quc Jii in< tu luo unilbrmiicr p*r- 
levcrec , & proiaiie imprellioncs ex mra- 
■paite cujuiqne otbis in pljuesu con- 
tnriai hSt» xquales nnii imprelfiniies il» 
Iz > d<ito tem<)ore > datx lunc , ic i<lco 
rario cotnpolita ex ra.onibus tranfT4(io>- 
num 6c Aipern.irrum conciaudrum > qiue 
tft ut imprcfiio , datj <-n. TraafUiion. s 
igitur dato tc'mp.-re ladx j lunt inver<^ 
Bt IU;itrfici(s , hcceft, inversi ut ru erfi- 
ciemm diA.4miae ab axe : nain rylindro- 
fum ejolHnii longitu<Hnii liiptrfi..in iinr 
Ht diAdntiz ab axr uylindti , & liir om- 
nes rapr»£ci<:s «,ylindri^ z> qux circ4iixtin 
tafiniium revelvuntur > lunt c-^ofileim kw- 
^udinif infiiuix j)> r hyf. 

(c ) • J»7. SuntAUh'i difeuntim mo- 
tutim ang:,larium &c. MotiiS ai;gu!. rcs 
dii nniur ii t yubus Gneola piinc> ' A , fi j 
D i.E^.Mdijk MFaxria L) :;r) 'ri prr^ 
pend:f.uLir!a r ^'t^Jis ant,'!;!os dcli lil 

iS.i&t t^or aQ£uii ilii ^aaH i^da Boiiot- 



ml mctu defcripta , & ideo mcKi» anjrul». 
rrs iuni ui anguli delcripti dirtdlc 6i ic-rn>> 
p(f« qaibut drleribuntur invcrf^ , 6: dato 
tCBipflw luut ut anguii deleripii. UinCj 
il.itc tt fnport' 1 ino«uum •ng«lnmm diflc- 
rcn ix (iiot ut d'"t ttrtiz ciilcrLn-i de- 
icri'^'otni ,H c cH ( 154.///-. i.)u:iraitPi 
la ion ? p rVlorum leu rup<'r/i..irvam ab 
rnvidm dir^^ & dirtantiae abaxeinven. 
st^ : nam iranniiiones illz (iint arcus cirw 
ralaret qtt. s (infula puii(fl:> prr luam »«• 
loi itaiem r« lntivam lieicribuot , 6l djlian. 
tir »b «wt lom illoram nfCBom radii. 
Sfi! ir I fl.iiit i>f s i"j o temprrr {.A-x , fune 
( « d monfir.) m dill ntiaab axc invtr'^, 
Qoari Mrrenii» momuni angulariuni , 
d.HO t(m;ore > loiil W ^dMM diitia» 
tiurum invei»^. 

(d) *■ i.tBf« firrtrt ly^rhoRca. (Juo» 
niam ordinane Aa> Bbj ^r. liuuiovea- 
ti nt abfi^fliiiiim SA> S>, ftc.^dr»' 
r.\ \ frc kCr. c :b''iil'i ac 1 f!ii<; t rcdH- 
M > lOftcljpeQdct;). oiduuiii dccxe^u ^ 
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4C0 Philosophije Naturahs 

Db Mo - tinrr m , ( « ) hoc eft, motus toti 
m CoR- aiigulatesyutrer)x>ndente8fiiin- 

^LiBfcK Jjnca«».m Bh^ Ce, 

SEcf KD. ^ id eft , fi ad confti» 

SfcT. IX. tucntU m medium unifomiiter 

'-'•fluidum, orbiiim numerus au- 
Thsok. o 1 • j 

XxxlX. f catur & laiitudo minuatur m 

infiniium , ut areae hvperboli- 

ca; his fuinmis analogx^ yia 0-, 

fitcTEt ( ' ) tcmpora motibus ' / J 

anrnlanbus leciprocc propor- \ " y / 

tionaUa erunt etiam his ateis 
reciproce proportionalia. Eft 

igitur tf inpus periodicum pardculc cujufvis D reciproce ut irei 
D d O^, hoc e(l ( per notas curvarum quadraturas) (S) direfleut 
diftanna SD. ^.E.D. 

i^) CoroL I. Hinc motus angulares particuknim fluidi funt 

reci- 

nQmqcnm evanerdt , Sc 'tieo reAi S Q fcripti capianrar xqualrt quanior re^Jj, m 
eH curvz :if)'aip(ctut » & limili ratioae totui circalus delcribatur 6c teinpora fiant 
^.^. ..A e it j wmpptibm perbificii Bqiialiat mow an- 




parct retYjm per S ^qAhb nomnlker ad 

SQ eCe ahfram corvae aiymptotum. 

( e ) ♦ Hcc ejl > motnt toti angularts. 
Qucn^MT» lolo cyiindri AFL impuliuagi- 
tur tlui^iuiu tn otbem {fer hjf. necefla 
cft iK Ron» jnguliris partiQfn ftudi , crefl 
oeate c:3T'.im dilhiDtia ab ;i>:c c)Iin(!ri , 
COmtnuo decreicjt, ac tanJem ad dillan- 
tiatn ii ^riit.im evarcfcat. Unde mctus 
tora> aneularit pun^i A len orbis A P L 
eft omt:ium naximi» , & mr>tus toms an- 

gillir;'; ini-iVi ruj'5i;!bct C Xqu.dis c(l lilin- 

nix oiTiniutn (iilicr<;Qtiarum motia^ ao* 



gdarcs enwc itt vemgaoi peciodica lii* 

versi. 

(e) ♦ r>irc{M- ut iiftantld S D. Arex 
D d Q momcntum eft D d x D K ; & ideo > 
ob ordiuatam D d quadroto ablct/ije S D 
reciproci proporiioaalem > mcmenram it- 

D K 

lud eft nt , & ( p<r f4/: 4. Lfwjw. 
2./tfri faijiif )an*D4Qdliit^ i ^ 



. . - n w ». r ' ' qiiantit.i$ nreativ.1 prodit, quia areaDdQ 

gnl^rtum ponAoram D, E & frqueoanm abrc.fSe D S ncn adi.icet, fed .,d partfli 

m .nfin.tum ( to^. hb. 1. ) idcoquc mo- con.rariai weit in tnfimrarn. Eft ipitw 

tm tot. ani:ul;,rcs Junt lu refpondcmc» tcmpui periodicam nwticulx oujarTH D 

£e &c. in infiniium. reciprooi «tt « KoC oft « dinM « 

(f) ♦ Ti8. TerrfoTM fteriedica moiihus g* ^ 
4Btgld*rihtt m/pr,.fe proponiemalia. Mo- 

m»ai«ttldres 1U.U w ai^uli defcripti di- ( h ) ♦ Cor. r. Ex cJcmonflratJs, motos 

100« 5c tempora quibus dofcribiuiair tn- angolaret partiam fiuidi lum recipro -i ut 

pnptom ftoogpU tl». MiipQca fcriediaj Iiog «ftj nctproc^ 



I 
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PrINCIPIA MATHEMATIClt. 40.! 
reciproce uc iprarum diHantise ab axe cylindrii 6c velocitates DbMo* 
abiiuuts fum aequales. w Com* 

CM. 1. Si fluidiim iti vaie c^dtico longitudinis inBnita: ^^^g^' 
oontineatury 8c cytindram altum interiorem conttneai» revolva- stcuND. 
tur autem cylindnis uterque circa axem communem t fintqueStcT.ix.' 
revolutionam tempoia ut ipfomm iemidiametri , 6c perleveretp""^^* 
iiuidi pars unaqusque in motu fuo : ( ^ ) erunt partium fingu-: ^ 
larum cempora periodica ut ipfamm difigntis ab axe cylindro* 
rum. 

Corol. Si cylindro 6c fluido ad hunc modum motis ad- 
datur vcl aufcratur communis quilibet motus angularis ; quo- 
niam hoc novo motu non mutatur attritus mutuus partium 
fiuidi» non mutabuntur moms pardum inter fe. Nam tranda- 
tiones partium ab invicem pendent ab attritu. Pars quslibet 
in eo perfeverabitmotu» qui> attritu utrinque in comtarias par- 
tes f\iclo , non magis acceleratur quam rctardatur. 

CoroL 4. Undc ft toti cylindrorum fic fluidi ryHcmati aufe- 
ratur motus omnis angularis cylindri extCliotis^ ('') liabebitur 
motus iiuidi in cylindro quieicente. 

a- 

iflwam diftaniia ab ■» qrlindri. Velo- thefi CoroUarii iK ,4icatar t E i & qoo- 

citate» VC16 abfolutaf , ut potc anlfbrtnes , niam m adem hypctheO vclo.itatei par- 
Innt ut circumfcrenda: de('criptz , fea nt ticulanim ^blblutx funt xqu <k'$ ( per car. 
diftantiz ab axe cylindri dired^ Sc tem- i . ) > Aigate il^* pariicui^ tpaiia zqu ilia 
pon periodtca iiiven£>^lioc cft , at di- eodem tempore t E dcibtibeiit j hoc vti, 
natrrtc direfti Ar diftantiae invert^ , ideo- fpatia sequalia peripberix EKI*> qaam 
que funt in ratiojie iqualiiatis. Hinc puriiiVum E tcmpore t E pcrcurrit. Jam 
Tcr?) ( prr cor. 5. prop. 4- ltl>. t. ) vir« fi to:i tjrlindrorum fluidi (}ft-.mati an- 
cciHfiHigs particularum zquilium fluidi Aratitr notui otnnii angolarit. Cyliodri 
lun: rcciproc^ ut ipfarum didantix ab axe exterioris ; £.x fpatio tKPj, quod (iRga'» 
cyiicdti ; 6c proptcrca vit qul tota ru ier- la: pariicui» tcm^ore t i. ucncribunt> an- 
pciet cylindrica nititur ab axe cylindri fisreiidt crit iotegTa circali |)eripberia> 
reccdeiCf eft ttt eadem iii9erfi<aei diredU quain paidciila qoaslibet leoriita delcri- 
diftanda e)us ab axe iomii» & ideo bit , ut habcatur ipatiutn quod eadem 
data e(l. pjriicu'a ecxlem tempore t E ixT.iirrit ia - 

(i) ♦ EwiiJ» fariiutn fmgulamm tm' grUndro qaiefcentv*. Erit igitut £K P— 
form ftmdua m &c. P.t[ct, quis qrlfai- DIO Ipaiinm quod panicuia vfofm O 
dras extcrior uniformi velocitate motus lem orc t E defcribit , poillu:'.ra motus 
locum tenet (uperficiei cylinJricz , quz omnis angu'aris cylindri exierioiii abla- 
in d?rr.nn!V.i;ione adhKmi cft. ttB ell. Quid vcr5 pariiculx fiii^ulx rc- 

( )( ) * Habebttwf NNMr finidi at ejtim' volvaotur aeqaabiliter ( ftr hf. ) » erit 
dro quhfceme. Sii EKP cxlindrus exte- IjntiuraEKP— iy!OadDiO,^tfSE— SD 
^ rior, caius icmpa peooJiauB m hjrpo^ ad S nt lempus tE ad isinpi» ^ 

Tom. II. Ece no* 
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4CZ 'PhILOSOPH^JE NATtJRALlS 

CoroL S' Igitur fi flnido &. cylindro cxteriore quiefcentibus ; 
revolvatur cylindrus intcrior unifo.riviter ^ coramunicabitur n^o- 
tus circubris fluido , 6c pauhtim pcr tctum fluidum propagabi- 
tuT ; nec prius definet augeri quam ftuidi partcs fmgulae mo- 
tum corollario quaito definitum (•) acquirant. 

CM. S. £t quoniam flaidam conator motutn laum adhoc 
btius propagarc, hujus impeta circumagetiir ctiam cylindn» 
exterior nifi violenter detentus ; 6c accelerabitur ejus motoi 
(■) quoad ufque tempora periodica cylindri iitriufquc aequen- 
tur inter fe. Q"o^ cylindms exterior violcnter dctincatur , 
conabitur is motum fluidi retardare; & nifi cylmdrus interior 
vi aliqua cxtrinfccus imprc£sa motum illum confervet, eificiet 
ut idcm paulatim cen'et. 

Quae omnia in aqua ptofunda flagnante expeiiri ficeL 



riodioun ^articulz D in cylindro qaief- 
Minei dc tdeo fi boc tempiiida«TD«^ 

D £ 

pns peiiodioim paiticafai A incldea hf- 

_ . S A )t t £ 

fococfi ( (pioa dwanir T A ; =: • 



AEacTA 



A£ 



■nde habctor t E = ' & idee TXte 

SDxAExT A 

SAxDE~" 
yeriodico cylindri i nieriorit , dabttor tem- 

fM pcriodicam particulz cujufris floidi in 
Cylindro quiefceme. Quia vcrt> A E , 

SD 

SA^TAdatsioat^encTDiUj^j b«c 



eft , particulartim fluidi tempora peritrft 
ca funt nt dillantiic ipfarurn ab axe c^iin- 
dri interiorti dired£.& diftaotis eanini- 
dem \ ritperlicie dBadil faialceadi i»r 



wrsi?. 



(i ) ♦ Jcqwrim. Patet pcr cor. j. 

( m ) * Qmadmfqme trmforu ftriodk» 
ijVtndifi atriufqut mqtur.mr. l anid.u rnifa 
eyltndros interior attcru 6c urget floidi 
partcf > Mtumqae ipfis el adiooe coni' 
manical qni ad cylindium exioioiCM 
tranfit, qiumdiu omniom parno» ceodr 
guarum motus angulares inatqudts fur^t» 
lea «jaamdiu tetBpoca yciiQdica QOtt 9: 
fuiuut iatct fe. 
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PRINCIPIA MaTHEMATICA. 40} 
PROPOSITIO UI. THEOREM A XL. ^Jcol: 

Si [phanra foUda ■, in fluido uniformi & infinit» , ctrca axem f^^^^aSt, 
fitione datum uniformi cum motu rcvolvatar , & ab ^^f^uND. 
- impulfu folo azatut flmdiim in orbem : perleveret autem flui-t''-^'^^'. 
dt pars unaquaque unijormiter m motu fuo : dico quod tempora Thboi. 
periodica partium fluidt aunt ut quadrata dijlantiarum d cen-^ 
tro fphara. 

Ca[, I. SkjlFL fphxrt 

unlfbrmiter circa axem 5 in 
orbem acla , &c circulis ccn- 
centricis BGM, GHN, DIO, 
EKPf &c. diftingLiatur fiui- 
dum in orbes innumcrcs con- 
centricos ejufdcm cra/iitudinis. 
Finge autcm orbes illos. eflc / /*/'^^/ 
folidosj &i c.uonbm homoge* f / f j ( S 
neum eft fluidum , imprefito* ^ ' *' *' 
nes contiguorum orbium in 
fc mufjo fafla , crunt ( pcr 
hypothcrm ) ut eorum tranfla- 
tioncs ab invicem &c fuperfi- 

cies contigci in cjr.ibjs imprefliones fiunt. Si imprclHo in 
orbem aliqucm mujor cft vcl minor ex partc concava quam 
ex partc convexa; prxvalcbit imprcilio fortior, &. vclocitatem 
orbis vel accelerabit vel retaidamt , prout in eandem regio* 
nera cumipfiusmotu vel in contntriam diiigitur. Proinde ut 
orbis unufquifque in motu fuo pcdeveret unifiirmitery debe* 
bunt imprefliones ex parte utraquc fibi invicem aequari , U fie-' 
rj in regiones contrarias. Unde cum impreffiones fint ut con- 
tisuae fupeificics & harum tranflationes ab invicem ; crunt tranf" 
iationcs invcr.s j ut fuperRcies , hoc ( " ; ei\, inversc ut qua- 
drau diiUntiarum fuperficieium a ccntro. Sunt autem dii^c- 

rcn- 

( n ) » Hoccff, Invtrsi ut quAdtua di- toe» lpf«nc«> atpote fimil», (iuit ut qat-i 5*7 
fimritnmfi^iQUiinm i ccmra. Nam Gigai dnt» tuiham diHaiuiarum k cciurQ. 

£•€ z > 




xiJ^^ ' " V 
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404 PHILOSOPHIjE NaTURALIS 

DEMo-rtntije motunm angularium clrca axem ut tranflationcs 
TU CoR a; plicatae ad d'ftantias, fivc nt tranfliiioncs dirccl^ & diftan- 
po*i.'M. invcrse ; hoc eft , con jundis ladonibufi ut cubi diilantiarum 
Slcukd'^ invcrfc. Quare fi ad rcda; infi- 
stcT. ix. ms: SylECD Ej^ paites fin- 
PRop.Lii.gjlas eiii^,antar perpendicula 
^"^o«^ Ja, BhCcfDdyEe, &c 
VpfktamSj^f SB f SCy SDy 

5 £9 &C. cubis rcciproc^ pro- 
poTtionaliayerum fummx difie* 
renttarum> hoc cft , motus toti 
angulares, ut refpondenies fum- 
tnji linearum Aa^Bb, Cc, D d, 
£ f ; id eft ( fi ad conftituen- 
dum medium uniforsiiter ftui- 
dum» nuinienis ocbiumaugeator 

6 latitudo minuatur in inft- 

idtom ) ut aie^ hy perbolicse his (ummis analogx A a O^, BbOy 
Cc Dd^9 ^/«^' £t tesipoca pooodica motibua an- 
gulanbttt reciproce propordonalia etunt edam hts arets red- 

proce proportionaVia. Eft igitur tempus periodicum orbis cu- 
jufvis DIO reciproce ut area D d hoc eft, per notas cur- 
varum quadraturas, (<>) dire£le ut quadratum diftantiae S D, 
(r) Id quod volui pdmo demonftraic. 




7«C 



••.p ^-.^ 

p^-. 



f o ) * VkSi m fmtdrmnm fifimitm 3 • 

'Arc« DdQ moracwum cft i) dxDE> 
ideoquc > ob ordtna<am D d cubo abicilAe 
SV redprac^ proporuoMkia> iiiicmim»* 

D E 

11101 illndcfta g-^, & ptoptcreM ( ftr 
4. LiNfc s. /i^i hmi» } imr tntm 
I>dQdltttg-^> gi» negaava predt> 

noo tdjMct abftift DS> Ted io 

lilar.ani rontraii.un DQ vrrgit. F.ft igi- 
ttu ictu^u» jieiiodiuun oibi» CHjQTvii 



reaproej « , hoc cft i dxreAj at 

yadratam didamix S D. 

( p ) * U ^ttoi vabd frM di m tm fif 

rt. Caftis primi dimonlhatio valct , fi 
laediiiat fphsrae circumfulum ex iiuiume- 
A Ofbibus lolidif , tCRuilSmis ac concMF 
tricis ConHare fingatuF. In cafibut recaa> 
do & tertio (iiigali illi orbes tphzrici in 
ionaiRCrot aonulos , & annuii finguli ia 
tcnu'i£mas particul» > ad fonftinirodiini 

Ul^^iug} fliudas^.dividiutafc. 
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Principia Mathematica. 405 

• < 4 ) Caf. 9. A cemro tptuetm ducantnr infiiiittB lete quam D2 Mo» 

pkrimse, qus cum axe datos comineant angulos.) cqualibos'^ 
di&rentiis fe mutuo fuperantes ; & his refitis circa axem rc-^^j^jj^ • 
volutis coficipe orbcs in annulos innumeros fecari ; & annu- Secund; 
lus unufjuifque habebit annulos quatuor fibi contiguos, unumSscr. ix. 
interiorem , alterum cxteriorcm 6c duos laterales. Attritu in- t**^'^^- 
tcrioris 6c exterioris non potelt annulus unufquifque , niii inxL. 
<motu joita lcgem cafus primi fiifio » squafitcr flc tn partet 
contratias urgeri. Patet hoc ex demonftratioiie cafi» primi. 
£t popcetea anholoram ietics quidibet a f^obo in infmitum 
le^ ]Mnrgen8 , movebitnr pfo calbt primi > niii quatemn 
impeditur ab atttito annnlorum ad latera. At in motn hac 
lege fado attritus annulorum ad latcra nullus eft ; ncque ideo 
motumy quo minus baclege ^t> impediet. Si annuli qui 4 



inaianx reAc qoam pluriinae> longitodi- 
ae tnfiuttK Sk, Sb, S c> Sg &c, qmi 
«VMkt angqlof kSb, bSc, cSf &c» 
fomplcdiUKur i 8c his redis circa uefli 
P X revolutis 8c fupcrficies cooicat <le> 
lcribeBtibas , conctpe orbn in aDnulot 
SnwiiniBfo» lecwi. Nam ciUn fupetlicies 
Ffe X drc« hmib P X revolTiiiir , fiogafi 
arcut kb, bc, cg, cf, al, &c. pcrtio- 
nes rapcrficierum rphzrtcarum annuLiret 
delcribunt > & particula qusElibet uc b c d aj 
delcribit aiiaalum ibtidu.i]. Amralas uoaC- 
^Tque , m iUe qui rerolntione fuperfi- 
ciei a b c d defcribitnrj habebtc anrmlus 
^uuoor Stn contiguot i tmam ioteriorcm 
cx revolnaone ligurae mida,ilierunex» 
tcrioretn cx revoluticne figura b c f c , & 
duot laieralet ex revolutione figurarum 
kbal&eghd. Amtmini«riont& ex- 
Mriocia non poteft annului unafquifqoe 
■ifi io mocu juxia legem Cafdi priiBi far- 
Ao , «qualiier & in partes contrariat nr- 
geri. Alioquin nrtet fiuidi noo pet fevo- 
rarent in thoni fte iimfermiteff , tt6 
tcrmedius iftc annofus ( contra hyp. ) in 
notu fijo^ accelertfctar vel retardaretar j 
M do etbibw incegrit ofteafore eft in Ca- 
til primo. Et fropteria annulorum ftriei 




gmt 8c inter daat proximai fuperficies co> 
ntcas cofflprebenfa , qualit eft libriet anmi> 
lorum qooi^arc ma doy abodybefe 

&C. circa axem P X rotat.e defcribant , 



l*mlitn i in ^u^nuum nfU t<r. mavibitar fn ligt ptinu, tufi 
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4q6 Philosophi^ NATt/itALK 

'Db Mo. ( r ) centro a^ualiter diftant» vel citiiit revolveceiitur vel tirdiiM 

Tu GoR- ( f ^ juxta polos quam Juxta eclipticam ; tardiores acceleraren* 
'li^ber ' ^ vclociores retardarcntur ab attritu mutuo , & fic vcr- 
Secund. g^rcnt fcnipcr tempora peri.odica ad aequalitatcm, pro lcge ca- 
Sect. IX. sus primi. Non impcdit igitur hic attritus quo minus motu» 
T^H^^i o lu recundum legem cafus primi , & propterea lex illa obtine- 
X L. bf t : hoc eft 9 anndoj^ura fingulomiii tempora periodica enint 
.Dt quadrata diftandaram ipibnim 4 centro ^obi. Quod vohii 
ieqindo demonftrare. 

CaJ. 3. Dividatur jam annulat unulquifque re£tionibu5 tran^ 
verHs in particulas innumeras conftituentes fubftantiam abibbi- 
te &c unitbrmitcr fluidam; &c quoniam hae fe£liones non fpe* 
£lint ad legem motus circularis, fed ad conftitutionem fluidi 
folummodo conducunt , perfeverabit motus circularis ut prius. 
His fcdionibus annuli omnes quam minimi afperitatem & vim 
attritus mutui aut non mutabunt, (') aut mutabunt xqualiter. 
£t manente caularum propottioiie manebit efte£faium propor- 
tio» hoc eft f proportio motuum ^ periodicomm temporam. 
E. D. Cct^m ciim motua dro^ii » (Sc inde brta via 

cen- 



' (r) * ^ i tmn mMtBKr iijltmi 
'fta'<Iid fbnt ex «odem orbe refc^i , qiu- 

Ics funi annuH ex fi{:ur;>rrm I k b ajsbcdli 
d c gh 6c revolutionc dclcripti. 

{1) * Jlm» fotot X & P , quam juxta 
cijuatorem > qurm redla S E ad axem P X 
prrpendiculiiris rotita dcfcribit. 

(t^ * Am mutabunt mqtmaer' Quo- 
juam enini bts Sedione» noa nifi ad Aii- 
ditatem iingaKf annalit 'conciliandam la- 
&x func , Sc fluifium hom^prncuni fiippo- 
nitur ; f\ inde mutetur anuulorum alpcri- 
tas & vit atcrittts mucui 4 mntabitur aeqoa- 
liicr feu in data raaone* F.t idt irro ni;}- 
nentc refl(l('nti.iruni & imjjreffioiium, quz 
ex mutuo p<irtium atiritu oriuiitur > ;iro- 
portione , manebit cHcciuum inde prodtt- 
dormn iiro| ' riic> horeft, proportto mo* 
tuum 5c penodicorum tcmpc rum ; & prop- 
terea partium fingul.irum tenipora prrio> 
difR crunt , ucin lupcricrihus caHhus > 

i ccntfo globi. 
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PRIKCI?1A MaTHEMATICA. 407 
«entrifugay major (") fit ad cclipticam quam ad polosj dcbe- DbMo- 




per exteriora vortias migret ad polos» indeque^gcuND. 
per axem ad eclipticam circulatione perpetua rcvcrtatur. ^u r ix. 

( ' ) Coroi 1 . Hinc motus angularcs partium fluidi circa axcm ^^^^' 
globi, funt reciprocc ut quadrata diilantiarum a centro globi , x 1» 
&: velocitates abfolutifi recipxocc ut eadem quadrata applicata 
ad diftantias ab axc. 

CoroL 2. Si globus in fluido quiefcente fimilari & infinito 
^ca axem pofidone datum unifbrmi cum motu revolvatur » 
. communicabitur motus floido in morem votticis» & motus 
ide paulatim propagabitur in infinitum i neque prius ce/Tabit ifl 
ringiuis fluidi partibus accderari, quam tempora petiodica fin- 
i;ularum partium fmt ut quadrata diflantianim a ccntro globi. 

Corol. 3. Quoniam vorticis partcs intcriores ob (t) majo- 
rem fuam velocitatem atterunt & urgcnt exieriores, motum- 
que ipfis ea adione perpetuo communicant, & exteriores ilU 
eandem motus quantitatem in alios adhuc cxteriorcs fimul trans- 
ierunt} eaque adione (*) fervant quantitatcm motus (ui pkr 



(a) * fi 'di ttdf^am qtam 

"kd folos. Quoniam particularum E & c 
in eodem orbe coofliraiaram tempon 
rioiUcal ttqiMnrar , ipfanim vifei cen rf b- 

S! llMt imer l'c ut r.viii circulorum quos 
lcrilmnt ( frr cor. i.frof. itb, i. )> 
floe dli ot pcrpeodicttlaret ad aJcem E S 
& e q. Ym tpntf ceoisifiii» co major 
c(l , quo magis pafdcQh aecaut cd cqua* 
torem fea eciipticam S E , & iaSqntO!* 
te maximacft j io polo nuUa. 

( X ) 3*1. * Obr* r. Motot ai^aret 
fmn reciproce m tempoaa pcriodica ( 3»7)j 
ideoque ( ex demonftratis ) reciproc^ ut 
.^drata dinamuqnm keentro glebi. Ve- 
locitates abfblotaB particolahun func ot 
periphertte drcobrom qaas delcribnnt % fite 
«: iplarum diflantix ab axe dired^^, & 
jempora periodica invers^j & propterea 
fnnt ur difUmisB ab axe difc^d & qoa- 



le prwn^c ftmt rectproc^ ttt eadeHi qaa» 

dr.Ud ap;rii.'.(j .;rj dillaruias ab axe. Ua- 

de velodtates abrolatae panicalarom io 
^ouoffc lint reciproc^ at i^&fom dillaif* 

ti« & cemro globi , & earom vires cen- 
trifugae rcciproce at cabi diHantiarum k 
centroglobi {fertor. i. frof. IV. /ilr. i.). 

( r3 * mofortm /mMI vthtkMtm 
&t» Yeledtates angutaret orbiam a 
tro gfobi minus didanrium majorey funt 
(pcr car. i.) quam Teiodtates angulares 
oroiam exteriorom Sc a ceiuro vorticis 
remotiorumj ftd orbes ioteriores excef^ 
fu velodtatis angolaris , quo relative ad 
orbes exteiiocci moventurj hot aitcnai 
ic mffsaLfiMhmiqiit &c. 

(z) * ServMi quamitmtm mttit ftA 
fUne InvariMam. Quia ( f.r hyf. ) ca 
eft vorticis conditioj ut nnaquxcjuc fiui- 
di pars perfeveret io fiio motu uniibmu* 
tstt ^ ia Ui^agk h cemio diftauua co- 

dem 
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Db Mo- invarlatam; patet quod motus perpetuo transfertur a centro 
"^^ ^'''^"ad circumtcrcntiam voTticis, 6c per mfinitatcm circwmferentiae 
'^^^^ abforbetur, Materia intcr fphaericas duas quafvis fuperficies 
Secukd. vortici concentricas nunquam accelcrabitur, eo quod motum 
Sect. IX. omnem a materta interiore acceptum transfert feinper in exte- 

xu^^ CM. 4. Proinde ad* conieEvatkMieiii votdcis conihiiter in 
eodem movcndi ftatu , requiiiCur princtpiofii aliquod adtvonii 
k quo globus eandem iemper quantitatem motds accipiat, quam 
imprimit in maleriam vorticis. Sine tali principio necefle ei 

ut g^obus vorticis partes interiores, propngantes femper mo- 
tum fuum in exteriores, ncquc novum aliquem motum red'; 
pientes , tardefcant paulatim 6c in orbem agi defmant. 

Corol. f. Si globus alter huic vortici ad ccrtam ab ipfius 
centro diAantiam innataret , 6c interea circa axem inclinatione 
datum vi diqua conftanter revolvieietur; hujut motu raperenic 
fluidum in vorticem: fic primo revolveretur hic vortex novos 
& exiguus ui^ cnm ^obo circa centrum akefius, & mterea 
latitts ferperet ipfius motus , & pautatim propagatetur in indnt- 
tum, ad modum vorticis primi. Et duiem ratione , qua hujdfe 
globus raperetur motu vorticis alterius , raperetur etiam globuf 
alterius motu hujus , fic ut globi duo circa intermedium ali- 
quod punctum revolvorcntur , feque mutuo ob motum iJlum 
circularem fugcrent , nili pcr vim aliquam cohibiti. Poftoa fi 
vues conftanter impreflsj quibusglobi in motibus fuisperfeve- 
iant> cef&rent, & onmia legibus mecfaanicis permitierentnr , 
languelceret paulatim motus globorum ( ob ratioiiem in coro|. 
3. & 4. aflignatam ) & vortices tandem conquiefcerent. 

Coro/. 4. Si globi plutes datis in locis circum axes pofido- 



dem femper tenore moreatari Sctzmea, 
Bnpttr orluiini iaicrionm ma fofe m vc- 
•locitatem angulvem attritumqur- Lcmi- 
noum > orbes extenores pcrpctuo urgcn- 
tnr 8c ad mocum accelerandiUD inciia»» 
tar » Qccdie cft ut motus perpetuo traoi- 
ftrarar k centio wi ciiciuuneiiiiaia vor- 



ticis , & per inAoitatem extima: circumfe- 
rencic ablbrbeator. Qui ratiooe fic ot 
orbium fingulonim , qui eamdem motdi 
quaoiitatcm ia aiios CJfteriores itmut 
fimpeff tnnrfeniM > idcn St papnii^ 
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nc datos certis cum velocitatibus conftantcrrevolvcrentur} fie- De Mo- 
rent vortices totidem in infinituni pergentes. Nam globi nn-'^"^°'^* 
guli cadem ratione qua unus auquis motum luum propagat Ljggj^ 
in infinitum, propagabunt ctiam motus fuos in infinitiim, adeo ^>£(,uj^i,^ 
ut Auidi infiniti pars unaquxque eo agitetur motu quiex om-SEc r. ix. 
nium globorum a£Boiubiu tefiikat. Unde vortioes non xh ao^^ 
nieniur ceflds limidbu»» (ed in fe motuo paulatim excurrentjxu^ 
globique pcr adiones vorticum infe mutuo, pcrpetuo movebun* 
tur delAcis fuis» uti in -coroUario fuperiorc cxpofitum eft; ne- 
que certam quamvis intcr fe pofitionem fervabunt , nifi per vim 
aliquam retenti. Ccfllintibus autem viribus iliis quce in globoa 
conftanter impreflaE confcrvant hofcc motus , matena ob ratio- 
nem in corollario tertio 6c quarto allignatam, paulatim requief- 
cet 6c in vortices zgL definet. 

Ctrdl, 7. Si fluidum (imiiare daudatur in vafe fphsrico» ac 
globi m centro coniiftentu unifbrnu rotatione agatur in vorticem» 
globus autem & vasin eamdem paitem dica axem eondem re- 
volvantur» fintqueeorum tempora periodicaut quadrata fcmi- 
diametrorun\ . partcs Auidi non prius perfeverabunt in rootibut 
fuis fine acceleratione 8c retardatione, quam fmt eorum tempo- 
ra periodica ut quadrata dillantiarum a centro vorticis. Alia 
(* ) nulla vorticis conftitutio poteft efle pcrmancns* 

CoioL 8. Si vas, fiuidum inclufum, 6c globus fervent hunc 
motuni , & motu praeterea communi angulari circa axem quem- 
vis datum revolvantur ; quoniam hoc motu novo non mutatut 
attritus partium fluidi in le invicem, non mutabuntur motue 
partium intcr fe. Nam tranflationea partiuminter fe pendent ab 
attritu. Parsqudibet in eo perfeverabit motu» qoo fitut attritu 
cx uno latere non magis tardetur quam accelcretur attritu ex altero. 

Coi ol. 9. ( ^ ) Undc fi vas quiefcat ac detur motus globi » 
dabitur motus fluidi. Nam concipc phnum tranfirc per axcm 
globi &. motu comrario revolvi j 6c pone fummam temporis re- 

vo^ 

( a ) ♦ A!ia mtUa vmicii corjlimm po- hteie non magls tardetur t^pim accelefai* Jtis 
tfjl ejji ftrmancm. Njin ( cx dcmcnllr. ) tur atiritu cx altcro laiere. 
C4 dcbet e^Tc vorticis conllinuio» nt pars (^) * Cor. 9. Fluidum fimiiare in va- 
«luxlibet fluidi polfit in Cu> xmm unifoc» fe fphserico E K P clanTuin iia agatur ia 
fniwr petfifferare ^ dc nt atiiiiB ex iino Touiccaij ut taadem partcs flnidi ja no^ 
IVm. ir, i: %i fibn 
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410 Philosophi^ Naturalis 

volutionb hujus & revolutionis globi efle ad tempus revolutio- 
nis globi, ut quadtatum femidiametri vafis ad quadratum fcmi- 
diamem globi : & tcmpora periodica pamum fluidi, refpedu 
plani huju^ crant ut quadrata diftantiarum fuanim a centio ^obi* 

tibiis fuis fine accelcratioiie 3c rciarda- 
tioiie '^erlevereiu > quemadinodum in co> 
roHario 7. expoGcam eft. In hic hyp». 
thefi vdocitves partiiularum in zqu^iiO' 
re eMllcmium funt ut dill:i,;ria- a t.cinro 
S invcrs^ ( ii-S) > & idcoutSDad SE, 
fiye , qt periphcria O 1 Q ad pcriphefiam 
£ K P itt efl periphcria E K P ( qaam par- 

ti:ul.i E tcmpore luo jxrio HcD t K 
icribit ) ad ipatiuin quod aiia quaevit par- 
lieiib D codem winpore copfichj quod 
EK P» 

froiiide Ipatiiim em -jj Jq-* Qnie&tt 

jara vas rphanicum > Iwc eft > tod lyfte- 

tn iti vorcicis aufVratur va^is mom adgiuh'* 
ris , (Sc paniculd D tcmpore t E defcriSet 
£K P » 

Ipaiium "^j^ — D I O. Scd hoc fpa- 

tium cH ad circumieremiam D I O > aitt 
qaodidemen,SE> — SD^efl adSD*, 

Uf ft')ri'us t E ad tcnv;u5 periodicum (TD) 
j:.;rti^ul.e D m vali; quielcciitc , quud 
S D » X t E 




ent 



proindc tcmpus erlt 



SE' — S D 



Et fi- = t E , qnla T A 



SE'xtE 

SE»^SA»' 

SA ' X( E 

SE'— S 



SA»ytE 



Qujre 



jnili modo tempus pcriodicuni particuUi pJamim t ^no hic utitnr NtwTONVS , itM 
X , qaod dtcatnr T eiitin vafi» faiai* movetnr nt revolmioMm iimta aUblrM 
SAxtE 



fteme: 



Si ii 



todcm tcmpore t Ej ^noTas fuam re/o 
Itttioncm piiHcit in hjp. cor. 7- Sic X 
tempas pcriodicum particula D re^peAU 



flobfj fea tempm periodicnmTAj dabi- 

TAxCSE' SA'] pam m Ttli: qutefccnte » & qoia fUnnm 

tnr tcmpm t E= - , & Tortex iir regionrt coiitnrim aoventnr. 



SA' 

ic inde dabitnr temp» periodicnm TDs 

L _ S D' X TA X C S E» S A*} 

SE » — S D » ~ S A' »< CS£ SD']' 
Si igiturvas quieicat acdetnr motus globi, 
dabitur moius fiuidi ad quamlibet datam 
i centro diftatuiam. Concipe ounc pU- 
mim tnnfire per aaem gtobi & mom 
contrario rcvolvi j &c ponc lummam tcm- 
poris rcvolmionis hujus & revolutionis 
f lubi rfle ad tempus revolationia globi j 
ut quadratnm (emidiamctri vafis ad qna- 
dratum lemidiametri globi ; fiye ponrS A' 
zd SE' ut T A -iJ C|U.'rtam« Qitod ciit 
S L ' xTA _ S L t E 

A^ - S£'^SA» » ^^'W» P«i 



crit T IJ ad X ut circuinferem» DIO , 

quam ^articuLi D tempore perio<fioo TD 

defiiibitj ad ejafdem drcnmfarcnti» par* 

tem qnm& eadem paiticiihi mmpore Jt 

. ... . jfxDIO 

Feraniti& tdeopaieinB cm — 

XxDIOxT^»— SD>3 

= SD'xtE >«cp«»«i* 

dnadrcmBleremia: D I O) quam pIaflnmco> 

oem tcmpore X conncit> crit DIO- — jy — 

_ SD»xDIOxtE— .yxDIOxLSL»— SD»3. 

~] SD»xtE ; 

Qttia verb flanum tctnpore t E uniformi 
mettt ZCV0IUUW.CA iuam JU I O abioii u « 

«II 
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■Qroi 10. Pioindefi vas vel circaaxem cundem cum glo- D3M0- 
4)0, vel circa diverrjm aliqucm data cirm vclocitatc qincuni- '^'J 
que movcatur, dabitur motus fluidi. Nam fi fyftcmuti ^'^f^ ^'l^^^^^ 
aufcratur vafis motus angularis, mancbunt motus omncs iidcin5^(..,j^jj^ 
inter fe qui prius, per coroL viii. Et (/^) motus iili pcrSncT. ix. 
corol. I X, dabuntur. . ^"^'jl ^ 

Cbral. II. Si vas 6c flmdum qttieicant & globos umfem^lxL. 
cum motu revolvatur, propagabitur motus paulatim per flut- 
4am totum in vas, 6c circumagetur vas nifi violcntcr dctcn- 
tum, neque prius definent fluidAm 6c vas accelerari) quani lint 
«onim tempora periodica sequaiia tempoiibos pqriodicis globi. 

Quod 



«fl t E ad Jlf nt D I O ari fp^t-.um moJo 
invcnrurn, f"'-uiit S D ' x t E ad S D * X t E 
- A' X r ' — S ! ) ' ] i unde habctur 

5 D ^ X A X t J : S D = X t E » — X t KX 
[S£» — SDM. oc idco SE'nX=: 

SD*xtE 

SD' X I I- , \: pro:iiJc icnipu; X =— p-— . 

Cirn er^o t E «ic S K ur.t qurn;i atcs da- 
ti: , tfn ',)ij<: :K:n>'ciicum .^f (tartiru^x fluidi 
D rcipc^u piani pccdti^li cft nt S D (!• 
ve ut qoadratwn dillAncie i centro g!o- 
bi. Et uuia o:wniuni pariirularum in co- 
dein orbe coi)lUtu:anun tempora periodi- 
ca cqaantur inter (ej eartiin-oniftinnittm- 
pora pertodica rcl^^e^li: plani funt ut qaj- 
dtAt3 diftantiaram luatuni a centro globi. 
Q. E. U. 

( c ; * Et mottu ifii ftr eor. 9. dahun-' 
tw , proMid;que (i cam u) fnotihttt datii- 

compoiiatur vjfis ni !u-; a uni! ir:; d iins f 

dibitur motus- fltiidt ia vare d4U ouA ve^ 
locicate moiOk 

PROBLEMA. 

Jt9. Sphxra foliih in flii-rlo trifiniro" 

6 in ddem a i-cn:ro dill.i'ifi.1 (Lnii.iri , 
red in diveHts diitmtiis in A\ti quivis di- 
(hniiamm r.itio ie in"qu'.!itcr Ai:n(o rir- 

axem potitione d:ituin anii-irmi cuin 
motu rrvolvamr & k l<>hfenB imrntirn folo 



ris paribur , Jn rationc compafita ex ra- 
tione qtmibet dcHllcuts 6c r<:ti<^nc ciidni 
qudcumqu» Vlloctteiu fe]«rfvik > oporiet 
invenire tempora periodlcB panmoi flaidi. 

Diflinguatiir flmdum in oiwes ioaameroi 
con.eatricos cjufdsm rntlGtudinis Ot in.ilew 
ffiODthatione prop. % i. fiidum e(h dicaotar- 
que A D = X, fluidi denlitas in loco D = s , 
tranilatio orbium ab invi^ctn tcmonre <^..\'o 
—V, dealitaszlit proportionaliiitig-iitanAc 
& re/iiUon^ttaterlt paribus, Gt ut z • « f , 
I«i nt » "■irr. Qoui Itijperficiei (pli^ifc 
caD TO,elliic«*y «ttt imprHEo or^ 
bts n I O ; iii orbCfli COntiAlum , ut 
x'i<««f/r} ledot Offail boi^uiiqae iA 
maih (tto unifimniter perfeverct» debent 
im|.rc»JiorKS ex parte vurSque ftbi rnviccnt 
zquari 6l iiori in rc<iiones co.'i:rari.is , ac 
pioiBdd qauniiM debet efle 

aoaltaM. (Zoaa^ «tic v r ut — . — « 



— T" — • Sant aiuem ditfcreotias moj 

t T • • 



tuum anrruhrinm circi axem nt trillifla<> 
erbsum applicaiac ad diftantias i 



hoc cft> 



ut- 



five uc 



%Si» 



ag»ar fiaidom in crbe.m , perfcvc rec au- 
tera flutdi pars unir-^urqu:: uniformitcr iil 

moCu (uo , (i;c;iia rclilcntia qax orituf cx 
dolcAu lubricit.)iis paniain fluidi» cam-. 



jamDE sdx» ftorJinataDd, aicatr 



vamabde» fitat'^ 



«ffitliuai 



Fff » 
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DsMo-Qaod {l vas vt altqua detineatut vel tevolvatar xnotu quevif 
Tu CoR.- conftanti & uiufemii» deveniet medium paulatim ad ftatum 
yoRUM. motfta ia cotdlariis viii. ix. & x. definiti, nec in alioun- 
Sbcosd 9"^"^ quocunquc perfeverabit. Deinde yer6 fi , viribus 

8fcr. IX. illis ccfTantibus qiiibu? vas & globus certis motibus revolveban- 
F«oF. Lll.tur, permittatur fyllcma touim legibus mcchanicis ; vas 6c glo- 
J"**** bus in fc invicem agent mediantc fluido , neque motus fiios in 
fc mutuo per fluidum propagare prius ceflabunt) quam eorura 
tempora periodica a:qucntur inter fe i & iyftema. totum ad in^ 
fiar corporis unius folidi fimul levblvatut. 

poio&aai inrearij hactt, m kxpodie* 
fi oor* lniai«-^ = -^ > idejoie w 

vmbm cft ot —, 

proind^ decrefcit ia ritioDe' duplicarl di- 
ihntiz au^be. Ut igitw vortex ad (latom 
pennaneatem reducaiurj oportet ot par- 
tes dentfiorss .\ centro recedant & rario- 
ret ad illud accedantj qoo yis ceatrifo- 
ga paitioin centro propiorani) qoB ob na: 
jorem vclocitatfm & minorem diflantiam 
ntmia eft; per minorem deoliutem mimu- 
tur. 

Cor. 2. Si tempora periodica fiiit 
in ratione fefquiplicati diftantiarum i cen- 

tro, hoc clt, u — — 



m;i diffcrentiarum , hoc eft j 
angularii ut area J> d Q j 

S,— f~ = — — — X - 

x—^ f- I * 



moms fotuJ 
qu» cd ut 



P ' . . . " P 
il terapora periodica motibus angularibut 

' > t <• » 

Mdproc^propoctioialta , Caat ot ^ — 
uetStSt ammlMie oonfttaw -^f- . 

3JO. Go^. t* Si reilflentia , ecteris pa- 
firai , 6tM vdocitasj Sc tempora prrio- 
Mu fint ia miaiie fe^plicaa diiian- 

itttam i ecao» « •m|=M>.<t — 

t 

— i , ideo-iuc n — . Scd cum n:- 

2 m 

fifteiitia proportionalii fuppoaatac dea- 
&atn digoitatt eoiai index cft lo , 
«refircrKe denlitate crefcat , neceffe cft' 
m m fit oamerus pofitivus f ac proind^ 
» numetus negativua. Qoar^ denfitat r 
m pote nropordoiialis dignttats»*j creA 
ceote diftantil in hypothefi coroUarii 
hujut decrefcet. Hoc autem repugnjt. 
Nam mawria vortids e6 deofior efle de- 
bet qoft longtos dtftac i ceoireb Cona* 
tor enim mntcria pcr motum fuum ciicu* 
larem reccdcre ab axc voriicis & propter- 
eii premit materiam omnem uheriorem , 
«amqoe oondeolat , fi condenfari poffit. 
PhRerek Telocitas abfolnta panium flui- 
di in aequatorc vorticis eft ut e.irum di- 

fiaiuia a ceptro globi diccdU fic tcai^ 



^ I. } 



eni 



f = 



4 + n 



&idcftfcfiAniiaj CRcrofai' 

vbas, ut velocltatis digpiitai Ci^ eipo- 
4 -t- 1 w 8cd < or im. «r. 



I.) m& ir funt nonieii pofiiivi. Quar^ 
tempora periodica nen poffiiiu efle ia ra- 



ina;or , 



tioa» (eiqaiplicttl 
qum iDdeX ^ fiC- 

& quin proindi fefiftcncia , 

has , in maiori ration* 
ratiooe velodiatis audae. 

Cor. Si fpatium qno TOrtOC 
conthictur fit ubique plei^um & propterei 
giiedii denfit» nnifermit ,liypoaatac , Ut- 
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Scholiwn. Tu coR- 

FORUM. 

In his omnibus fuppono fluidum ex materisl quoad denfita- 
lem & fluiditatiem uni&rmi conftaie. Tale eft in quo globus sicT^^fx; 
idem eodem cam moCa> in eodem temporis intervaUo} motusPioK. ui; 
fimiles 6c squaies, ad cqaales femper a fe diftantias, ubivis inxu 
fluido conftitutus» propagaw poflit. Conatur quidem mateiia 
per motum (uum circularcm recedere ab axe vorticis , & prop- 
terea premit materiam omncm ukeriorem. Et hac prefllone 
fit attritus partium foriior & fcparatio ab invicem dirficilior; 
& per confequens diminuitur materia; fluiditas. Rurfus fi par- 
tes fluidi funt alicubi cra/Hores feu majores » fluiditas ibi mmot 
crit, ob paucioces fuperfici^ in quibus partes fepaientur ab in- 
vicem. In hujufinodi cafibtn dencientem fluiditatem vel lubri- 
citate paitium vel lentoie aliave afiqua conditicne reftitui fiip- 
pono. Hoc nifi fiat» mateiia ubi minus fluida eft magis co- 
harcbit & fegnior erit, ideoque motum tardius recipiet & 
lon|;ius piopagabit quam pro latione fuperius aflignata. 

Si 



Mni i qnc «lenflbMm exponebat ; figm- t»j tnA» dihmiii I oeoiro augctur (j)fr 

ficct jam fluiHitatis dcfedum , (itque refi- tor. i.) 

flemiii , cxteris paribut i nt dignitas z ( d ) * C( longuu frofsgsbit quam wo 

H'u po(itiso(tende(ur utmcor. t . & i. Ti- ratione fuferius tpgnaui. M lap«rioriDiia 

ftumeftj quod fi cempora periodica (t^- demoullrationibus NtwTOKWS ruppofutt 

tnantur in ratiotie (efqaipUcati difbntia- fluidum homogeiicumc/rc& prciSonemubl- 

rum i crntrOj materta vortids e4 fluidior quc xqualem ; fi vero in diverfis :i vorri- 

crit qo6 loagioi tiifbt k ceturo > Tcl re- cit ccmro diliaiuiis ali^ fit partium 



tttotia angctMmr b niiom qolm ftridi aot pwlie iM iwBqinlit», minorem 

^ alt {«y tjf^ T tHffiWf fgftltiTII t B g fnirT vel majorem fiuiditatem indc ortam, vcl 



. Inbridtate partiom vel lentore aliave ali- 

Cor. 4. Si refillcntta, catteris pa- aui conditiimt «4 «Riualiutem rcftiioi 
ribui, augcaturui rauooe imoore ^oim ^upponit , nt Tortex tn eodem ftatu juxii 



m fanoM venaMat , MC «r, ■ taaix jegej pnefcriptai , permaneat. Hoc nifi 
& T*fy * mioor^ 4 ^ » -t- <w l» fiat, materia ubi minus fluida eft , magig 



p GolHErebit & fegnior erit , idedqoe mo- 

iio majer, ic ftmmii wmpora periodiea mm it globo centnli commMnatiim dif> 

partium vortids erunt in majori ratione fidliCit ac tnrdius , carteris paribns , reci- 

^uam duplicati rationc difiantiarum k piet ; fcd iilum longius propagabit. Nam 

centro. Nam vel eft mii = o , quod con- fi voriicil pnMI tti inter lc & cum gio> 

diifii dimi «ulem eft obiqae flutdi denfi- bo cohBrerem , nt nolU vi poficnt ftpip 

Itt ac flaidiia*! vel fim» eftmunenispo- rari > noa poAet globot centralii ctrctim- 

idnvj fHi^ 4litfibmMiigfmyd dcnfis mMt vum ■aiiria tota vonicit, tao- 

¥££ l siaam 
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414 Philosophije Naturalis 

Si figura («)vafi8 non fit fphaerica, movebuatur particulae in 
liheis non drcularibus (ed cottfenDilxis ddem vafis iigurx, fic 
tempora periodica erunt ut quadrata mecfiocrium diftantiarum k 
centro quam proxime. In partibps inter centrum flc oircumfcten- 
tiam, ubi latiora fiint fpatia, tardiores erunt motus, ubi a»> 
guftiora vclociores, ( ^ ) neque tamen p:irticul« V«k>cioret pe*- 
tent clrcumtercntiam. Arcus enim dcfcribent minus curvos,^ 
conatus recedendi a centro non minus cjiminuctiir pcr decre- 
mentum hujus curvatura;, quam augebitur per inaemeiuam 

vei»- 

qmm vcXs rirJtliK , fimul circunvolve^ 
rcfur. Undo cuo m.igis partcs illae co- 
hasrent , ch lorigius motum a elobo cea* 
(rali accepcum propagant. £t iSeb otiam- 

matfria TOfticis homogfnea non fit, Sc 
^>reliio inxqualis rupponaiur , vim (aam 
obtincnt ditKcultates , i^oas cootr.\ vocii-' 
cnm in naisii poflibilttatem Ncvtoho* 
^piopoiiut in ror. 1 . 4 . ^ . <!<c <<^. prop. t i. 

( e ) * Si j'\p> 2 V.IJU nm J:t /^h^rUa, 
SitCNHK, hgura vafis in qao floidiiiii 
lob IghaEfaE A LF iinpullii agatur in orw 
btfmj 8c particiilc iltndi qux vaCs riiprr- 
ficicm C N H K , rctifingunt, movcbuntur 
in lincis non circularibiu > led confttrmi- 
fcoieidcm r.!(is fignne, particiite ver&qiMft 
IplMEne A L F prc,\:inx lunt , circdos 
defcribent. Undi qu6 magij p.irticHla: 
fluidi k CpliTti ccntrali diHant , cdma^ 
orbicaram qoas defcribatit , figan u cir- 
culari differt 8c ad valft figaram acccdit. 
Qnia vcrd particularum circulos delcri- 
bentium tcmpora ptriodica erant ( fr$p. 
St. ) ut quadrata diftamiaram ftcrmro St 
•ntiit in lioc vafe utqu.^Hrrui mediccrium 
diftantiarum quam proxim^. Sic parti.u- 
la: P orbiiam B P G B defciibemis trm- 
pu periodicam erit quam proxim^ ut 
^dratom <Bftantne PS', quse eft mcdi» 
arithmetica intrr dift.intinm rnaxifrnm B 
& minimam S G , Civi erit ut temj'as pc- 
nodtcnp particulae P , drcafam defcri- 
oenns , cujus radius P S". Njm tc.r-)u$ 
penodicam , carteris paribus , crcffit ut 
velocit.is abfoluta decrcfcit ; fird cbm 
vortcx lupponaiur efflc in ftato pcrm fp-n- 
w, & eadem prmnd^ materix q«.mtitjs 
pcr latiofa ^atia ut CA , ^ ptr «n^B- 




ftiora ot F H , Qmul traaf-at ; oo ri. i ot 
materix velocitas in fpatiis iatioribus mi- 
nuMat, &C in ar.5aftioribu»atn{ej<Br. Qw 
fit at pRrtieuU P , c-dem ffrj tenipof» 
defcribai orbitam B P G E , quo veiocitate 
medrncri defctiberat drciUnm cihb eflet 
radioa P S. 

(f) * SrftK tmtn pirttca'a vtlocb* 
rct. Njm vcrtcx non pottfl u"- i.i Ihtu 
permanenti quin pariicuU P, ia Jpaiiu 
angafttocibnt LN» ffl, «1 centramS' 
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PRINCIPIA MaTHEMATICA. ^lj 
▼elocitatis. Pcrgendo a fpatiis anguftioribus in latiora recedenr M«- 
paulo longius a centro , fed ifto reccfTu tardefcent ; 6t ac«eden« ^^^' 
do poftea de latioribus ad anguftiora accelerabuntur , &c fic per ^j^J^. 
vices tardefcent 6c accelerabimtur particulae fmgulae in perpe- Secund. 
tuum. C*) Hgec ita fe habcbunt in vafe rigido. Nam in flui-SEcr. ix. 
do infinito conftitutio vorticum iiwotefcit per propofitionis hu-x"°*' 
jus coroUantim lextutn. XL, 

Proprietates autem vorticum hac propofitione uivefttgaitf 
oonatus iiim» ut pertentarem fi qua ratione phsnomena codeftia 
per voittcet ex||hcari poffint. Nam phscnomeiion eft , quod! 
planctarum circa jovem revolventium tempora periodica funt i» 
ratione fefquiplicata diftantiarum a centro jovis & eadcm regu- 
la obtinet in planctis qui circa fokm rcvolvuntur. Obiinent 
auicm hx rcgulai in planetis utxifquc quam accurati/Tjmc, qua- 
tcnus obfcrvationes aftronomicae haclenus prodidere. Idcoque 
fi planetx iUi ^ vorttcibus circa' jovem & folem revolventibus 
deferantur, debebunt etiam' hi vortices eadem lege revolvi* 
Verlim tempora periodica partium vorticis prodienint in ratio- 
nc. duplicata diftantiarum a centro motus; neque poteft ratio 
iHa diminui & ad rationem felquipUGatam reduci , a^y niTi vd- 
iBatetia vocticis eo fiuidior fit quo lofupus diftat a centro> vel 

re(i- 



acf cdat ; & ide6 nccc/fc efl nt tn Ufdtm 
fffMts «oQati» recedeodi k cemrar mhiikt 
•ggeaan'- per iocremenrani ▼eloeham, 
quam diniinuitDr per dccremci.tum curva- 
lurz. Efl cnim vit qui parucuU F> iii 
loco 0} nidtur i tucttmtsttatii M O 
fcccderej ui quadracom velociiatis partica- 
ht direfl^ tc ndim circttii curvam ofcu- 
lamis in G , inven^ («er. l. fff . 4. 9l 
mat. III. lib. I. ) 

(g) * Hm iA fi ««Mmi*, in ▼afe 
rigido aut in Ipatio aliis vorticibus cir- 
curndato, quo taoq.tam vale , juxia Car- 
ujii opinionem niaterta vorticif contine- 
CUr. £x Jw tmtm Nbvtosi cbfervatio- 
mbtv feqtntnr. i*. Plancrarum <jui firca 
Cjriefuini vorticis centriun cidem kgc 
cum vonius panibix movcmur ^ oibiu» 



ei na^ ad cireofi figuram zccedert ^'- jjj; 
iMie qoo centro vonicti pcopiorec iiuiti . 
propterek cxcentncitatcitt oiintK Mef» ' 

curii lon^e minorcm efTe cxccntricitate ' 
orbitz Saturni & omnium lupcrtonim pla» 
nciarum, contri oblierTationes aflroiioml* 
cas. Sequitur x*. in Cartfjiand hypothe- 
(i cxplicari non poiTc cur planctz ellipres 
accoratas, oon vord circnlosaut inc^^Mt'' 
res fignras ddcribanr. Sequitur j*. om» 
nhim orbiiarum aphelia & perihelia i fo-' 
le rpe^.<t.< in iiiHtm iiiier fixai lofis cC- 
Ct poita atqu^ iminota manere i ciim la^* 
men ex obrem^iboi «llreaoinicit cei^* 
tum fit , pl.incfarum aph.-Iia l fi inrictiBH' 
longc diflare & lento motu agi. 

(h)* tllfivilmtttma vcnMtHfiltr 
<Uor jSr. ( Fctnoi* Si».J| ' 
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4i(? PniLosoPHiiE Naturalis 

De Mo- refiftentia , qum oritur cx defe£tu lubricitatis partium fluidi J 
Tu CoR- ex auda velocicate qua partes fluidi feparantur ab invicem , 
poRUM. augeatur tn majoie ntione qaam ea eft in qui velocitas augetur. 
L I B B R QuQmm tamen neiilxam ratioiii conleiitaneum vidctur. Panet 
sfcr!^. crafliores & minus fluids» rafi gravesfintincentrum» (*) dr- 
frop. Lii.cumferentiam petent; & verinmileeft quod, etiamfi demonftra- 
tionum gratia hypothefin talem initio fe^lioiiis hujus propofue- 
rim > ut rcfiftentia velocitati proportionalis eiTet, tamen (^) rc- 
fiftentia in minori fit ratione quam ea velocitatis eft. Qijo 
( ' ) conceflb , tempora pcriodica partium vorticis erunt in ma- 
jori quam duplicata ratione diftantiarum ab ipfius ccntro. Quod 
fi vortices ( uti aliquonim eft opinio ) celerius moveantur pro- 
pe centrum » dein tardius uique ad certum limitem , tum de- 
nuo celerius juxta drcumfibremiam i certe nec ratio fefquipU- 
cata neque sJia qusvis certa ac determinata obdnere poceflw 
( ) Viderint itaque philorophi quo pa£b phmMniBnon ilH^f 
ratiomt iefquipUcats pervortices exphouipofiit 



( i ) * Ciretmferemtam fttcrj. Id ex- 
pcrieniid conflat j nam u at]ua in vafc 
Gootetita in vonicem zsjuxa, palese & 
alia corpoioila nun&s finiU perant dfw 
cumfcrcmiam. 

( k ) » Tamen refiftentU in minori f$ 
rMione. {Vid. uhimam nob inllOO(cilot.)> 

(1) * Suo comet£o. ( per not. ji^. ) 

( m ) • triderim Haijue PhUtfophi. Dif- 
ficultas creftit , fi tria fimui conjungantur > 
qu2 primos omniuai KefUrus miri Ugt- 
cttatc ex obfemtioQibw Aflfoneniidi de- 
du.\ir. Primum eft , planctas in cIHp5bus, 
quarum umbilicum foloccupat , revolutio- 
nes fuas peragcre. Sccundum cft planetas 
iiagttlo* radiii «d folcm dudis , & ratel- 
liiet ndiit id (aam primarium dndHc * 
areas dercribcre temporibus proportiona- 
le$. Tcrtiam eft , tempora periodica pla- 
necamin drci fi>lem & rudlitnBi drci 
prunariam fuum, cfTc in r^tione &(qvu- 
plicati diftantiarum k ceutro firi mottls. 
J'.x hdc prcportione coHigitur planeiarum 
velocitaiet in mediocritNu dieamiii ab 
nmhilico coaunuu cfle redproc^ in ra- 



Sint enim Ji, Sc d, mcdiocres planetaram 
diftantix T 8ctf corum tempora porio^ 
a, Ac^uooiam infiii^lis platietarum or- 
bitii|Nirva eft diftanas maximx Sc mini- 
m« diffcrentia , Ci conferatur cum dific- 
rentii qux imer diHamiat duorum plane- 
tarum intereedic , fytn» tom p or i h n T Bc 
t » defcripta erunt quam proxim^ at di- 
flantic D & d i unde vclocitates erunt nt 
D d D d 

hoceft, «t— , &— , fifi 

« D^*-7r» iobdaplieMl ndo- 

ne mediocrium diflaiiriarum inveni , in 
qoi etiam rationc (iint velocitatrs partiutm 
vorticis circularis in diftantiis D & d , a 
Ible ( ftr frop. jj. ). Vcrfun per ak»- 
nun aoiiiogiamy arearam fdlicet 8c tem- 
ponim , relodticet parriom vordds dir- 
cularii funt in rationc fimplici dirtantit. 
rum k fole redproc^. Nam ii planeta 
P, orbitam ellipiicam P Q q p defcribat 
8c radiis ad umbilicum S dudis areai «- 
^es S F p, S Q q , tcmp uiculo dato Tor 
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-Principia Mathematica. 

m ; CttJtro S & radiis SP, SQ de- 
icribaotar arc» circalara ^aam ntiniiDi 
P r j Q R , i)ai radiis S P > q » occar- 

rant in r j ScR, critarta SP p=:SPxPr 
= SQ^=SQxQR, & hincPrrQR 
= 3Q :SP. SedPr&QR ront or 
Ipuia ctronlaria eodem tcmpore defcripta 
MeiSqae nt velodutes ciri.tilares pariium 
irorticis in P , & Q ; t^uari velodcaKt 
iliz rant ia radooe invera diftaotiafiBB. 
Forr6 qoim difictb fit ab hu afiiiqae 
contradidionibus hypochcdm vorticum li- 
berare > ex variis hic de re eradicoram 
Di/rertationilM» (uk mafliMnm cfL Vid. 
I^AnilU tentamjn de n-.otuum cxleftium 
caillil , ViHemoiii opus dc voriicibus ; II- 
lulUitlimi Marchioiis FoJblj dtalogum de 
«Idem materili DtiTectationet Celcber. 
Viroram SamM in GoimiL Acad. Rcg. 
Sciem. an. \7Q9-,Bulff,ngeri dc causi ^ra- 
viutiij 7jjr. BimoulU Cojiutiooes no- conlideravitj & quid exilll feqaatari^e- 
vai de S) (lcmate Cartefi i ejafSem Phy- nBrattm oftradtt. vim qaidein veAif pior^ 




DfiMd- 

TuCOK* 

PORUM. 

Sbcvnd* 

Sect. IX. 
Paop. LIL: 

THBOBt' 



ficam Coclelkm intcr Academijt Przmiai 
Domini Dt Molierts Lectioues Phylicas. 

lUuflrium Authorum ^oi vorticom hj- 
pochefim^ llrenBd vindicarant > varias hic 
de re Dtflfcrutioaei hic percarrere nimii 
longum forct, nec tantas compjncrc li- 
ees aoftruoi eft. £am enim Newtomus 



neglexitj 5: meriti quidcm , quaistum 
imeUigerc pclfumus. Quamvis enim ia 
vcdle rigido cujui partes fimul eodem iao< 
tu angulari drci hypomocUon revolvan- 
tur, e& major Ct efScacia quo ccterispa- 
ribus longior cft vedis ; quod vidrlicet 
vedis partet e5 ccleriCu moveanturj qoA 



1m vd maxira^ impugaandam aianttt vor* fu)or eft canm ab bypomotJb ^illaMta « 

ticum hypothcfini quam Caru-fiut ipfe >4 caiBen ad partes medii fluidi quz cir- 

Conftituerat j lutatqae pod primi autorii ci centrum aUquod revolvontur > non vi- 

mortem hujos fyllematis emendationet detor transferendum. Et licdc Newtokus 

qittm plitrimai faltem dircAi non petit. orbes rolidoi , demonftratiotiiseraiil; pri- 

At fileotio prztermittere non licet Dif- vikiun fingat> eos tamen divildt (uppontc 

liftaticntm Dodinimi Viri Joan. Berruml' (ieinde in paniculas innumcras lubdi- 



lii ab Acadetnii Kegi4 PariH pmito coo- 
deeoratam, cni itmlw eft; Cf^uitimu 

novx de Syflernate Cartefii. Exiftimat 
CiatiiC Autor fuperioium propoiitionum 
doBonrtrationcs mepo fophifiiiatt laborap 
te I e& quod Nbwtonvs ocbinm eontigno- 
ram & fefe matoo atteremiom impreffio- 
nem folum dtfiiiierit ex fuperfiderum 
ma^oitadioe U vdodtate rclativl qal ab 
ianoem IqMnmtnr; earam ▼et& fiipetfi^ 
derum preffionem minimd conftderaveriti 
vimque vedii ne^exeric quz , czieris pa- 
riboii iBajor eft in majoribos rotis & mi- 
mr in minoribus. Vfriim licct in futi 
demonilratiombus prellionem ubiquc z- 
qnalem liippofaerit Nswtonvs i hujus ra- 
^en prdEonic io^ptkaieA ia- 



vidit Ht demouftratio ad naturam media 
fioidi accommodetor. Qnod fi 6b qa^ 

lemcumque partium fluidi coIixGouum , 
aUqaa habeuda (it rano vis vecbs , certi 
ea BOn fidetHr afiamrnda diftar.ti« a 
vorticia cemro proporttonalii , quemad- 
nod&m fit in vedle perfe^^l^ rigido , feu 
cujus jiarics vi qua.i infi..:ti ro;inc.\a: lup- 
poouatur & eodem mota aagulari rcvol- 



CsBtertim Celebcr. han. Bennttili aliara! 
afurpac h/DOthelim qua: Me;hanicis per- 
Ipeoa noodiUB eft cert&qucexpbratn. Sup- 
ponit eoim cam D. Amontotu in Monum.' 
Parin an. 1699. refiftentiam qux critur 
ex fridiooe fuperficierum cjntir^uatnm 
niciiJiiiiiie ijMDiaalium> maoQUc cannii 
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DE \l0- "^*" '"^^'^ j [ fL;l. ir,c, ccu.L.!:i:.:.n 

•rif Po« ^'^'^» ^^^-f^"" h;po;i.'.f.5 iilx mlniis placuit 
, ly^fio qai d»-* *4 hij verbis io- 

FCRCMt quuuf Jq Elememis Mcchanices noin. >tf j .: 
Ll D CR Equtdcdi Anmacs rcgi.Lm cnivcrlhlctn 
SiiCU^D. ^*<lu coin|HitJnii vint ad iricuoi:i:.n iu 
Sect. IX. quolibct calii iii^^erandam j rcJ ciim 
i' u o r.LJI.O""'"'-''" Jiisiuc.irni ; a ■r;:r!c.".c tx 
XiiEpK, pcniitre rujjcriucJtinHis uciuct, cx 
XL} ccdentitMU Duis apparei quod propoSto 
fjtisfacero iwnmt : veram iH^!Eonis 
gcm ■dccuntiflinus experhnentii tentamnt 

CtU j(.r. riiilu bj^Iii D-/iT^»:i.'ijtr/ c. Muf- 
thtnttotki At C4mh£ud laiis coulUntem 
dbrervamnt » tn patet ex iis quas Muf- 
thei.bf^.k :v.ni. l. r!iyf!i,is tlcf:ri[)!i: tx- 
pcrimcntoruni tabuli;. Kil ergo certi hic 
de re pronuntlari pctcil. NewTonus ta- 
tnen conjcduram fcctt icliftcatiam io oU- 
nori c(Ce r.ttione qu.im ea velocitaitt eft, 
co for.i." tlu^lus ari;urn. liij q.jod iu H;[- 
loiii Acid. ifcg. an. 170^. hoc ficti ni-w- 
do exponitur : fi ooncipiamu> iiiperficiet 
i;:numer!! emincntiis nfpiia», t^.im ;\lh 
, iu])cr aliiin inceditj lupcrHaei lupcrioris 

emioaatis totra cavitatn infoiorti > dato 
tempore, prciiionifl vi penetrant> fitque 
reiilietuia major , li imn fiiperficiei infe- 
rioris cavitates aitins in ;rcJiiiitiir lupcr- 
ficifii liiperioris emine»tia;> at vero (i xna- 
jor fit veIo:iias * fitperior ruperficiet intri 
i.-^ftriorcm codem d.ito tempore miniis 
psnetrat. Hinc li Clari(n PareHtii raiio 
valejtf /atit patet refiflentlam iu minori 
elTs ratione quam ea velocitatis eft. At- 
lamcn ClariJT. Muffhenhro:k , fa^Ki tx- 
pcri.Tieritij , icfiftcntiam velocitaii propor- 
tionalem in motibus urdioribus invenit > 
io celeiiortbai veri eam in majori qoani 
Vclocicatis raticne obfcrvnvit. 

Aifumit D. bemouUtus imprcffiones or- 
binm comigaonun in fe mnin6 £idas> 
clfe in ratione oompoliti ex ratione fum- 
ma: virium ccmrifagarum orbium omnium 
iBleriorum ad ccntrum ulqui vorttcis, cx 
latioae velo(itaiis qui otbes contigoi ab 
invicem feparantnr > & ex ratSone oiftan- 
aise orbium illorum a ccntro ; un l-j pcr 
analy^ deducit tempora pcnouica par- 
dnm vorticis Iphzrict lioinogenei e/fe in 
ratioae radicum cubicarum dignitatit qain*- 
tai diftamiaram a centro > earum ver6 ce- 
Ignfttea) «^.ncs *^ ifcipiooi ia 



rn:'o;:: r.iji.":; ci'j\zx qa.idrari di,1intil« 
ra;n a ccntro. Si in hypothcll B.>»o«,'fi{ 
ncgligjtur vis veclii > eodeni calc^lo qao 
tlfui CX > tcmpsfa periodica inven!antar 
propcnion : :a radicibu? cubi ;s dicniratil 
qu-iits cii:ijnii4r;:m .1 ceniro > ^t vcri 
fi.oponnrSius imprcifioties orbiam inAtmiH 
fjo fiL^a? , cflc iii rationc corfipolfd cx 
r.i!io;;c pr :li jn'.iii , rario.-^c \cl:>,it.it;itn 
rclativaram 6c ra'io;;c ruprtfi:Icrum , tem- 
pora pcriodica B.fmttHuto calcjio in- 
veninntur quadratit diftami^rtmi [ronor- 
tio i-ili.i , uii Nt"«T0VL'S pcr fuaiu 
thclim invcnerat } & (i cuin his tribu; ra- 
tionibui componatur ratio dtftantis i 
centro ut \'.s vccV.s c" pr:rmf;;r , te.Tipora 
pcriciiiua rcpcrlu:;cur proponionalia radi- 
cibv cid>icis dii^tiicatis fcpttmz diftamit* 
mm ii centro. Ux yetb aT].ibgiz omnei 
a re^ull ini Kephtiana , qcd tcmpora 
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quiiilicita diibntiatu.n > dincmiu::r. Ut 
ergo vorticis fpfHerict leges cnm StfLn 
fai!ci(ii concihct Btmiu!li:ii , fup^onlt 
dcnilr icrm vcitic's cHt; in r^iione lub.Ju- 
plicaii didaxiae cemro recicroc^, fh;:;- 
tai^vet& nou efle eiufdem pror;ii5 dcofi- 
tatit cnm mcdio fiuido in qro primunicot* 
locati fum> idei].:: oS m j^rcm v ! mi- 
norem liiam dcniitatent iii eo mcdio luc- 
ceifiv^ dcfcendere 8c afccsulcre* imerea* 
dam circ;;Iari moci voriicis abripiantar> 
ex qu'bai :notibus (imul compoiltis taC- 
cuniur ellip:ita: plnnctarum trdlcc^loria 
Sc aphcUorti ii lc niillmi motus. Ssd me- 
diam i]!ud in quo planetay ctim HcnGor 
clT, clctcendit, ubi r.iriorCf , ^'.l c^.iit, 
vd grave ell in cciurom vorticis vcL noa. 
Si grave non fit , planeta in medto ran6> 
ri ; ofitus , codcm^uc cum mctlio iI!o gy- 
rationis mo:u adus , nnjori vi i cenxro 
recedere &/fpiralcm irajcdtcriam defcri» 
ben.!o i}i infinitnm abire debet> & con- 
tri , planeta jn mcdio denffori primi^m 
col!o a!'JS, p.d cc:itrum pcr ijiiralt in It- 
neam perpetu5accederetjquodmedii den- 
fiori» major efle d^bcst vtt veiiin^^n 
qu\-n pfanetx r.srioris. Si mediu.m pr.ive 
iit in ccniruin vorticis , ipiiuique deiilttas^ 
dfcrcfccntibus diftamiis centro > cfc^ 
cat , csletlis matcrix deniitas , ob parvam 
orbitarum quis planctc defcribnnt , ex* 
jDenancitMem^ «Bjaalit adiiiiii pewft dto- 
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PROPOSITIO LIII. THEOREMA XLI. tv^CoZ 

Corpora , ^n.r m vovtice delata in orbcm redeunt , ejufdcm fmt Libeh 
denjuiitis cum -joi ricct & eddem lege cum ipfius partibus quoadStcvi^D: 
velocitaiem & ciirfns determinationem moventur, 

Nam fi vorticis pars aliqua cxigua, cujus pamculae feu pun-xL^°^ 
£la phylica datum fervant fitum tnrcr fe , congclari fupponattjr: 
hacc , quoniam ncquc quoad deniitatcm fuam , ncquc quoad 
vim infuam aut fii;uram fuam n^utatur , movcbitur cadcm legc 
ac prius : 6c tontra , vorticis pars congclata 6c folida cjuf- 
dem fit dcnfitatis cum rcliquo vortice > 6c refolvatur in flutdumy 
movebitur h^c eadem lege ac priusy lufi quatenusipfius ^^arti- 
culaB jam (luidx (a£ls moveantur inter fe. Negligatur igitur 
motus particularum inter fe, tanquam ad totius motum pro« 
gre0ivum nil fpe£Uns, 6c motus tctius idem erit ac prios. Mp- 
tus autem idem erit cum motu aliarum vorticis partium a cen- 
tro aequalitcr diftantium , pro^ tcrca quod folidum in lluidum 
refolutum fit pars vorticis cjttcris pavtibus confimilis. Ergo 
iblidum , fi fit ejufdcm denfitatis cum matcria vorticis , codem 
motu cum ipfius pardbus movebitur » in materia proxim^ am- 
biente relativ^ quieicens. Sin denfius fit » ( " ) jam magis co» 
nabitur recedere i centro vorticis quam prius; ideoque vorti- 
cis viffl iUam} qua prius in orbitifu& tanquam in squilibrio 
conftitutom retinebatury jamfuperans, recedet i oi»itro ^ re- 

» 

fitati cu-uTquc plancia: huic matcn» in- ter Co\tm Sc tcllurem motui corp^riifn 331* 
nataniiS) atqae ad-wO (icuiiias czlLltis ma- minime rcMit. Njm Cometaruiu mocus 
lCBisB jd litlbntiam (aturni xquaiis eric Cm. raaiaid regul«res , & ealdem lcgei 
denfiivi fiunroit wi dilUntiam Jovis> Mar- cum planetarum motibos ob&rvant , & ia 
riff &c. «qualii erit denfitaii horum omnes caeli plagas Ubmtinie ftniatar » at> 
planev.irump c^: omncs ills: dcnniatc; crunt quc ad Iblem 0^06 feri penetnat fio^ 
tnier le in ratiooc fubduplicati diftamia- reiilUntil. 

tum it fole reciproc^. Si ioqve teUufis ( n ) * Jm nu^ tMtAhmr. Nan 
dcnGtas mediocris fjpjonjtur xqualis den- vis ccntrifuga motrix , cxt.ris p rihus , 
litati aquae^ materiA caelcdis intcr lolcm augetur vei minuiiur in raiione 4u<tntica-> 
& teUurem oonftiBKt «qui dcnlior crit di matetis (|crd^.i. x. ) & nater 
9t corp oram flKotu aiaxim^ refiftet. Sed iat quantitas » datu corportt volniiiine , 
m cx Comeuunim motibot « aliifqiie ob^ aogetor vel iiuj»itiic in ratione deafigwil 
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420 Philosophi^ Naturalis 

volvendo defcribct fpiralcm , non amplius in eundcm orbem 
rcdiens. Et eodem argumento fi rarius fit, accedct ad cen- 
trum. Igitur non redibit in eundem orbem niil iit eiufdem den- 
fitatis cum fluido. £0 autem in cafii oftendim eft> quod le- 
volveretut eidem lege cum partibus flaidi a centro voitids 
£quaiiter diftantibus. O^. E. D. 

Coroi. t. Ergo folidum quod in vortice revolvitur & in eun- 
dem orbem femper tedit». teiativ^ quiefcit influido cui intu^. 
tat. 

Corol. 2. Et li vortex fit quoad denfitatem uniformis, cor- 
pus idcm ad quamlibet a centro vortici^i dillanuam levolvi 
potclh 

Scholium, 



Hinc liquct planetas a vorticibus corporcis non deferri. Nam 
planetK fecundum liypothefin 
Copermc^fim circa (blem delati 
revolvuntur in ellipfibus umbi- 
licurn liibemibus m fole, & 
radiis ad folem du3is ateas dis- 
fcribunt temporibus proportio- 
nales. At ^virtcs voriicis tali ^ ^ 
motu revolvi ncqucunt. Defi- l Dl *♦ lA iR (C 
gncnt y/jD , BE, CF, orbcs 
tres circa folem 6^ dcfcriptos , 
quorum extimus CFcircuius lit 
^li concentricus» 6c inteciotum 
duorum aj^elia fint ^> JB & 
perilielia D > Ergo corpus 

quod revolvitur in orbe CF, radio ad folcm dudo areas tem- 
poribns proportionalcs dcfcribendo , ( ' ) movebitur uniforml 
cum motu, Corpus autem quod levolvitui ia Ocbe ££, tar- 




(o) * Movetinir uniformi cum mom. Sc pfdn^e sqQaTes afcaijjioc <ft > 
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&8 movebitur in Aphclio B & velocius in* Penhelio E , DbMo- 
^ ( p ) (ecundum leges Aftronomicas ; clim tamen ( ^ ) fecundum 
"leges Mechanicas matcria Vorticis in fpatio angufliorc inter -^^^libe^r 
& C vclocius movevi dcbcat quam in fpatio latiorc intcr -Dsecurd. 
& F; id eft , in Aphelio velociiis quam in Perihelio. Quaestcr. ix. 
duo repiignmt inier fe. Sic in princinio Si^ni Vir^inis , uhi£.''*^''-LllI» 
Aphclium ivlartis jam verlatur , dillantn intcr orbcs iVlartis cLxitl: 
Vcneris eO: ad diftantiam corunc'em ovbium in principio Signi 
Pifcium uttriiad duo circitcr, & proptcrca matcria Vorticis 
inter Orbes illos in principio Pifcium debet ciTe vclocior quam 
in principio* Virginis in ( ') latione tcium ad duo. Nam quo 
anguftius eft fpadum per quod eadem Materise quantitas eo- 
dem revolutionts umus tempore tranfit , eo majori cum velo- 
citate tranfire debet. Igttur fi Terra in hac Matcria coslefti 
relaiivc quiefcens ab ea deferretur , fic una circa Solcm revol- 
veretjr, ) foret hr.jus vclocitas in principio Pifcium ad cjuf- 
dem vclocitatem in piincipio Virgin.s in raiionj fef^uialtcra. 
(*) Uiidc Solis motus diurnL's apparens in principio Virginis 
nujor eflct quam minutorum primorum fcptuaginta , .6c in prin- 

cipio 



( p ) * S.\'undum Itget AjlTanonieai. 
Q«.<jni;im a>j, clli;)!'eo$ per aphelium B 
& Pi-nhelium E tr.inTt , cfl^juc el;ip(i 

* nornialitj ar?a quam radius vedor S B 
lemporc quam minimo delcribicj ertt JB- 
qualit reUanguio ex dilbotift S B io ar- 

^ cum ^am mifiiiBQm i oorpcre ta B 
delcrip ijm , (Sc Cmilitcr areaxqualis qaam 
riritus vcdor S E eodcm tempore qaam 
flunimo delcribii , sqauur reAaogalo « 
diftandi S £ ducU in arcum \ ccrpcre 
in E defcriprom > & tdco pricr arcus efl 
ad poRertorcm , hoc ell , velocitas in B , 
eft ad velodtatem io E > ot diftamia S £j 
ad diflamiam majorem S B. 

(q) ^ Sir,-(n.-'!'r7i /?jf/ (Dff/mnicfl/. Nam 
cum vortcx iupionatur (Se in (latu per- 
maneiKi , «qoalet macrrisi qoantiates per 
Ipadum angulHus A C , & per fpatium la- 
tittt D F , ut fit in fluviis , eodem tcmpo- 
te tranfeiiiu , & propicrt-a ir.ateria tcrti- 
ci« ia ^aiio ani^wc. isMr A ^ C » 



velocius movetnr qu.tm tn (patio lauore 
ii«cr D & F. Quantiias aa rm materia , 
qua; dato temporc tranflt pc r Ipatijm A C, 
vel D F , t(l ut rpatium iioc dired^i & 
materiz vclocit^s oiediocris invcis^ , 2c 
idc6 mediocria vclocitaa materix irter K 
C> eft »1 mediocrefflTelodtatemma- 
terijB inter D & F , ut F D ad A C. 

( r ) ♦ Iil r4iioiK Prtum ad dm. ( pcr 
aot.prKced. ). 

(f) ♦ Forrl hujus v»lo€'UAt. Ex ob- 
fervationibus Aftronoraicis con^lat terram 
in:er Vcneris & Martiiorbcs pcfitam crtV. 

( t ) * Undi /oiit Ptctui dmrmu *ffm- 
fnt. Vie motnt eft aagalui qneali Mp 
radiis ad tcrram du&is , propHo motu ab^ 
occidcnte in oricnfcm uncqnoqoe die de- 
(cribcreno&tt vidi-tur , quem quidcm ao* 
gulum terra , ra<Ji:s zd folem duAts > in 
hypothefi Cofemkti , conlicit. Pcrrft no» 
tiSirrum cfl, circnlum illcm qu< m !c i in- 
wi ikai awta aouuo defcribcte vidctor» 
.G « 8 J * 
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DBMo-cipio Pifcium minor quam minutorum quadraginta o£lo: 6c 
TuCoR^cum tamen ( cxperientia tcfte ) apparens ifte Solis motus ma jor 
^L^Br principio Pi(cbm quam in principio Virginis, & prop- 

Secukd. ^^'^^^ Tcrra velocior in Principio Virginis quam in Principio 
Sect.ix. Pifcium, (") Itaque Hypothefis Vorticum cum Phxnomenis 
^op.Lifi.Aftronomici<; omnino pugnatj & non tamadexplicandos quam 
XLL pernjrbandos motus coeleftes conducit. Quomodo vcro 

motus ifti in fpatiis liberis abfque Vorticibus peraguntur , inicl- 
ligi poteil ex Libro primo> 6c in Mundi Syftemate pkniui> dot 
cebitur. 



ab Aftronomis dividi in parccs duodecim 
acqualcs « tcu ligoa quonun hxc duo virgo 
8c pilcts fant4ueAi oppofita» tdiitdiiiii 
terra in (ijpoiMvfi Coferriri , cfl in prin- 
cipio l'ilcium ^ loi apparcac ia principio 
Vtrginis & contri. Cum igitur angulnrii 
Telocitas terrae in principio Filiiium fii ad 
ejus velocitaccm angularcm in principio 
Virginis ut :, ad i , lo'ij motus o;..r us 
appareiis in principio Yirginis elt zd cjus 
motom apparemem in priiicifno Pilciom 
in cidcnj rati' nc ; sA i. Solis rncrus 
diurnut apparetii medius elt minucorum 

SliBonim 59 & licMidonai S > CtuCecm- 
rom is^t 9» muMmw lUcm» M} 
Qiiard 6 rolit moiiu diatnns apparem in 
|rincipio Virginif , ponacur — Af -^- X,Sc 
an principio Pitcium zz M — X t erit 
'M^^XM*^ jr= }»>ande iiiveianir JRs 
^ Mzn 707" quam proximd , ac proind^ 
<lit M-fA=:4i t j" =: 70'+! J & M—X 
saS^t^^lT^-^si • Ergb (blu laetOf 
diurnut a]>parcns i;! principio Virgini» mo- 
]0r effct quam miiiiuorum priroorum Hb^ 
mfgmuit ^ io priadpio Vitaam minor 



quim minutorum qaadraginta 0A.0 ; cum 
tatncn ex obicrvatioiitbus Allroootnicis loi 
tn principio Virginis i lellnre TiliB tiiom 

diurr.o conGcen; viJcaiur minura prinaa 
58 tjntiun in pri;n.ipio piicium mtnuca 
prim;i f o leu gr:;Juni uiium. 

( u ) * luque hfgoihtfu vmitum. Qoo^ 
nTam vorticts matena circuloi defcribic z- 
qu rori \ orticii parallclos , nc.circ c\\ { frr 

hitnc ^op. s J ut planetas omaes feraotac 
in orbiusB^BUori parallelit» ftd ebl%rr»> 

tu:r, c\\ imllum planctam in orbitl jpqua- 
tori parallela rcvoluticncs fuas ablblvcre> 
& comeras Tariit dire^ofiibi» in omoes 
cedi plajpi iierri. Eadcm eft difficultas 
fl per vim cemriru^m partiom vorticiB 
c.\p!icetur vi$ ccntripeta leu gravitas- cor.» 
poruoi quz ad axem vonicit perpeadica» 
lariter tendere dcberent, non veri ad 
vorticis centrum dirigi. Scd de hisl vid. 
Acla Erudit. Lipl. aii. i<8<». & i^^PS J 
Diaria Erudic. 1703. 1707. Ma.umenta 
Acad. Panf. 1709. Dilfeitationes C\£f. 
Ih^e»B 9t Bn^bigiri de c«Ki graTit^r 
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